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I
QUALITY OF SURFACE WATERS OF THE 

UNITED STATES, 1969

PARTS 4 and 5 

INTRODUCTION

The water-quality investigations of the United States Geological Survey are concerned 
with chemical and physical characteristics of surface- and ground-water supplies of 
the Nation. The data herein deal with the amounts of matter in solution and in suspension 
in streams, and represent that portion of the National Water Data System collected 
by the U.S. Geological Survey in cooperation with State, municipal, and other Federal 
agencies.

The records of chemical analysis, water temperature, and suspended sediment of 
surface waters given in this volume serve as a basis for determining the suitability 
of waters for various uses. The flow and water quality of a stream are related to 
variations in rainfall and other forms of precipitation. In general, lower concen 
trations of dissolved solids may be expected during periods of high flow than during 
periods of low flow. Conversely, the suspended solids in some streams may change 
materially with relatively small variations in flow, whereas for other streams the 
quality of the water may remain relatively uniform throughout large ranges in discharge.

The Geological Survey has published annual records of chemical quality, water 
temperature, and suspended sediment since 1941. The records prior to 1948 were 
published each year in a single volume for the entire country, and in two volumes in 
1948 and in 1949. From 1950 to 1958, the records were published in 4 volumes; from 
1959 to 1963 in 5 volumes; from 1964 to 1967 in 6 volumes; and in 1968 in 10 volumes. 
The drainage basins covered by the 10 volumes are shown in Figure 1. The shaded 
area in Figure 1 represents the section of the country covered in this volume for the 
water year 1969 (October 1, 1968 to September 30, 1969).

To meet interim requirements, water-quality records have been released by the 
Geological Survey in annual reports, beginning with the 1964 water year, by State. 
These reports are entitled, "Water Resources Data for (State), Part 2. Water Quality 
Records." Distribution of these reports is limited and primarily for local needs. 
Any revisions or corrections found necessary to the records published in these annual 
State reports have been made and published in this volume without reference.

The records herein are listed by drainage basins in a downstream direction along 
the main stream. All stations on a tributary entering above a mainstream station 
are listed before that station. A station on a tributary that enters between two main 
stream stations is listed between them. A similar order is followed in listing stations 
on first rank, second rank, and other ranks of tributaries. In the list of water-quality 
stations in the front of this volume, the rank of the tributaries is indicated by an 
indention. Each indention represents one rank.

As an added means of identification, a station number has been assigned for each 
stream location where regular measurements of water quantity or quality have been 
made. The numbers have been assigned to conform with the standard downstream 
order of listing gaging stations. The numbering system consists of an 8-digit number, 
such as 04106500. The first 2 digits, "04" identifies the Part or hydrologic region 
used by the Geological Survey for reporting hydrologic data. The next 6 digits is the

1



2 QUALITY OF SURFACE WATERS, 1969

station number which represents the location of the station in the standard downstream 
order within each of the 16 parts (fig. 1). The complete number (04106500) appears 
just to the left of the station name. The assigned numbers are in numerical order 
but are not consecutive. Gaps are left in the numbers to allow for new stations that 
mav be established.

Figure l.--Map of the United States showing basins covered by the 10 
water-supply papers on quality of surface waters in 1969. The shaded 
part represents the section of the country covered by this volume; the 
unshaded part represents the section of the country covered by other 
water-supply papers.

Descriptive statements are given for each sampling station where chemical analyses, 
temperature measurements, or sediment determinations have been made. These 
statements include location of the station, drainage area, periods of records available, 
extremes of dissolved solids, hardness, specific conductance, temperature, sediment 
loads, and other pertinent data. Records of discharge of the streams at or near the 
sampling station are included in most tables of analyses.

Dui'ing the water year ending September 30. 1969, the Geological Survey main 
tained 124 stations on 88 streams for the study of chemical and physical character 
istics of surface water. Samples were collected daily and monthly at 68 of these 
locations for chemical-quality studies. Samples also were collected less frequently 
at many other points. Water temperatures were measured continuously at n9 and 
daily at 24 stations. All surface water samples collected and analyzed during the 
year have not been included. Single analyses made of daily samples before compositing 
have not been reported. Specific conductance is determined and reported for almost 
all daily samples.

At chemical-quality stations where data are continuously recorded at the stream 
site (monitors), the records consist of daily maximum, minimum, and mean values 
for each constituent measured. More detailed records (hourly values) may be obtained 
by writing the district office listed under Division of Work .on page 22.



COLLECTION AND EXAMINATION OF DATA 3

Quantities of suspended sediment are reported for 25 stations during the year 
ending September 30. 1969. Sediment samples were collected one or more times 
daily at most stations, depending on the rate of flow and changes in stage of the stream. 
Particle-size distributions of sediments were determined at 18 stations.

Some of the stations for which data are published in this volume are included in 
special networks and programs. These stations are identified by their title, set in 
parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for a basin in 
which the hydrologic regimen will likely be governed solely by natural conditions. Data 
collected at a bench-mark station may be used to separate effects of natural from 
manmade changes in other basins which have been developed and in which the physi 
ography, climate, and geology are similar to those in the undeveloped bench-mark basin.

International Hydrological Decade (IHD) River Stations provide a general index of 
runoff and materials in the water balance (discharge of water, and dissolved and 
transported solids) of the world. In the United States. IHD Stations provide indices of 
runoff and the general distribution of water in the principal river basins of the con 
terminous United States and Alaska.

Irrigation network stations are water-quality stations located at or near certain 
streamflow gaging stations west of the main stem of the Mississippi River. Data 
collected at these stations are used to evaluate the chemical quality of surface waters 
used for irrigation and the changes resulting from the drainage of irrigated lands. 
Prior to water year 1966, these data were published in the annual water-supply paper 
series. ''Quality of Surface Waters for Irrigation, Western States."

Pesticide program is a network of regularly sampled water-quality stations where 
additional monthly samples are collected to determine the concentration and distribution 
of pesticides in streams whose waters are used for irrigation or in streams in areas 
where potential contamination could result from the application of the commonly used 
insecticides and herbicides.

Radiochemical program is a network of regularly sampled water-quality stations 
where additional samples are collected twice a year (at high and low flow) to be 
analyzed for radioisotopes. The streams that are sampled represent major drainage 
basins in the conterminous United States.

( OIIKCTION AND KXAM INATION OF DAT \

Quality of water stations usually are located at or near points on streams where 
streamflow is measured by the U.S. Geological Survey. The concentration of solutes 
and sediments at different locations in the stream-cross section may vary widely with 
different rates of water discharge depending on the source of the material and the 
turbulence and mixing of the stream In general, the distribution of sediment in a 
stream section is much more variable than the distribution of solutes. It is necessary 
tc> sample some streams at several verticals across the channel and especially for 
sediment, to uniformly traverse the depth of flow. These measurements require 
special sampling equipment to adequately integrate the vertical and lateral variability 
of the concentration in the section. These procedures yield a velocity-weighted mean 
concentration for the section.

The near uniformly dispersed ions of the solute load move with the velocity of 
the transporting water. Accordingly, the mean section concentration of solutes de 
termined from samples is a precise measure of the total solute load. The mean 
section concentration obtained from suspended sediment samples is a less precise 
measure of the total sediment load, because the sediment samplers do not traverse 
the bottom 0.3 foot of the sampling vertical where the concentration of suspended 
sediment is greatest and because a significant part of the coarser particles in many 
streams move in essentially continuous contact with the bed and are not represented 
in the suspended sediment sample. Hence, the computed sediment loads presented
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in this report are usually less than the total sediment loads. For most streams the 
difference between the computed and total sediment loads will be small, in the order 
of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis 
are described by Brown, Skougstad. and Fishman (1970). No single method of com 
positing samples is applicable to all problems related to the study of water quality. 
Composites are made on the basis of dissolved-solids content as indicated by measure 
ments of conductivity of daily samples, supplemented by other information such as 
chloride content, river stage, weather conditions and other background information of 
the stream.

TEMPERATURE

Daily water temperatures were measured at most of the stations at the time samples 
were collected for chemical quality or sediment content. So far as practicable, the 
water temperatures were taken at about the same time each day. Large streams have 
a small diurnal temperature change while small, shallow streams may have a daily 
range of several degrees and may follow closely the changes in air temperature. Some 
streams may be affected by waste-heat discharges.

At stations where continuously recording thermographs are present, the records 
consist of maximum and minimum temperatures for each day. and the monthly averages.

SKD1MKNT

In general, suspended-sediment samples were collected daily with depth-integrating 
samplers (U.S. Inter-Agency. 1%3). At some stations, samples were collected at 
a fixed sampling point at one vertical in the cross section. Depth-integrated samples 
were collected periodically at three or more verticals in the cross section to determine 
the cross-sectional distribution of the concentration of suspended sediment with 
respect to that at the daily sampling vertical. In streams where transverse dis 
tribution of sediment concentration ranged widely, samples were taken at two or more 
verticals to define more accurately the average concentration of the cross section. 
During periods of high or rapidly changing flow, samples generally were taken several 
times a day and. in some instances, hourly.

Sediment concentrations were determined by filtration-evaporation method. At 
many stations the daily mean concentration for some days was obtained by plotting 
the velocity-weighted instantaneous concentrations on the gage-height chart. The 
plotted concentrations, adjusted if necessary, for cross-sectional distribution were 
connected or averaged by continuous curves to obtain a concentration graph. This 
graph represented the estimated velocity-weighted concentration at any time, and for 
most periods daily mean concentrations were determined from the graph. The days 
were divided into shorter intervals when the concentration or water discharge were 
changing rapidly During some periods of minor variation in concentration, the 
average concentration of the samples was used as the daily mean concentration. 
During extended periods of relatively uniform conce itration and flow, samples for 
a number of days were composited to obtain average concentrations and average 
daily loads for each period. (See Expression of Results, p. 6.)

For periods when no samples were collected, daily loads of suspended sediment 
were estimated on the basis of water discharge, sediment concentrations observed 
immediately before and after the periods, and suspended-sediment loads for other 
periods; of similar discharge. The estimates were further guided by precipitation 
records and sediment discharge at other stations in the same or adjacent basins.
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In many instances where there were no observations for several days, the suspended- 
sediment loads for individual days were not estimated, because numerous factors 
influencing the quantities of transported sediment made it very difficult to make 
accurate estimates for individual days. However, estimated loads of suspended 
sediment for missing days in an otherwise continuous period of sampling have been 
included in monthly and annual totals in order to provide a complete record. For 
some streams, samples were collected weekly, monthly, or less frequently, and 
only rates of sediment discharge at the time of sampling are shown.

In addition to the records of quantities of suspended sediment transported, records 
of particle sizes of sediment are included. The particle sizes of suspended sediment 
for many of the stations, and the particle sizes of the bed material for some of the 
stations were determined intermittently.

The size of particles carried in suspension by streams commonly ranges from 
colloids ifiner than about 0.24 microns) to coarse sand (2.0 mm). The common methods 
of particle-size analysis cannot accommodate such a wide range. Hence, it was 
necessary to separate most samples into two parts, that part coarser than 0.062 mm 
and that part finer than 0.062 mm. The separations were made by sieve or by fall 
velocity technique. The coarse fractions were classified by sieve separation or by 
visual-accumulation tube (U.S. Inter-Agency, 1957). The fine fractions were classified 
by the pipet method (Kilmer and Alexander. 1949) or the bottom withdrawal tube 
method (U.S. Inter-Agency, 194.3).

I-XPHKSSION Oh HKSriTS

The quantities of solute concentrations analyzed in the laboratory are measured 
in either milligrams per liter or micrograms per liter. Milligrams per liter (mg ''1, 
MC /L.) is a unit which represents the weight of solute per unit volume of water. A 
microgram per liter < ug '1. UG ;L) is one thousandth of a milligram per liter.

Milliequivalents per liter are not reported but they can be converted easily from 
milligrams per liter data. A milliequivalent per liter (me '!) is one thousandth of a 
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents 
per liter can be obtained by (a) dividing the concentration in milligrams per liter 
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1) 
by the reciprocals of the combining weights. Table 1 on page 6. lists the reciprocals 
of the combining atomic weights based on carbon-12 (International Union of Pure and 
Applied Chemistry, 1961).

The hardness of water is conventionally expressed in all water analj ses in terms 
of an equivalent quantity of calcium carbonate. Such a procedure is required because 
hardness is caused by several different cations, present in variable proportions. It 
should be remembered that hardness is an expression in conventional terms of a 
property of water. The actual presence of calcium carbonate in the concentration given 
is not to be assumed. The hardness caused by calcium and magnesium (and other 
cations if significant) equivalent to the carbonate and bicarbonate is called carbonate 
hardness; the hardness in excess of this quantity is called noncarbonate hardness. 
Hardness or alkalinity values expressed in milligrams per liter as calcium carbonate 
may be converted to milliequivalents per liter by dividing by 50.

The value usually reported as dissolved solids is the residue on evaporation after 
drying at 180 C for 1 hour. For some waters, particularly those containing moderately 
large quantities of soluble salts, the value reported is calculated from the quantities of 
the various determined constituents using the carbonate equivalent of the reported 
bicarbonate. The calculated sum of the constituents may be given instead of or in 
addition to the residue. In the analyses of most waters used for irrigation, the quantity 
of dissolved solids is given in tons per acre-foot as well as in milligrams per liter.
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Table 1.--Factors for conversion of chemical constituents in milligrams per liter 
to milliequivalents per liter

Multi- Multi- 
Ion ply by Ion ply by

Aluminum (Al+s )* . ....... 0.11119 Iodide (I-i) ........... 0.00788
Ammonia a< i\:i +1 ....... .05544 Iron(Fe +3 )*. .......... .05372
Arsenic (An-*)*. ........ .04004 Lead (Pb+2 )*. .......... .00965
Barium (Bd-1-2 ) ......... .01456 Lithium (Li +i) ......... .14411
Bicarbonate (HCO3 -1 ). ..... .01639 Magnesium (Mg+2 ) ....... .08226
Bromide (Br- 1 ) . ........ .01251 Manganese (Mn+2 )* ....... .03640
Cadmium (Cd +-)* ........ .01779 Mercury (Hg+2)*. ........ .00997
Cak-ium (Ca +-) ......... .04990 Nickel (Ni«)* . ......... .03406
Carhonaic (CO.,-2 ) ....... .03333 Nitrate (NC^1 ). ......... .01613
Chloride (CI' 1 ) ......... .02821 Nitrite (NO./-*). ......... .02174
Chromium (Cr-Hi)*. ....... J1S39 Phosphate (P04 -3) . ....... .03J59
Cobalt (Ct)  )*           .03394 Potassium (K+i) ........ .02557
Copper (Cu +2)* ......... .03148 Sodium (Na+i). ......... .04350
Cyanide (CN-1 ) ......... .03844 Strontium (Sr +2 )* ........ .02283
Fluoddv (! -1 ) ......... .05264 Sulfate (SO4--) . ......... .02082
Hydrogen (II +1 ) ......... .99209 Sulfide (S-2). .......... .06238
Hydroxide (OH-1 ) . ....... .05880 Zinc (Zn+2 f. .......... .03060

*Constituent reported in micrograms per liter; multiply by factor and divide results 
by 1,000.

Specific conductance is given for most analyses and was determined by means 
of a conductance bridge and using a standard potassium chloride solution as reference. 
Specific conductance values are expressed in micromhos per centimeter at 25'C. 
Specific conductance in micromhos is 1 million times the reciprocal of specific 
resistance at 25"C. Specific resistance is the resistance in ohms of a column of 
water 1 centimeter long and 1 square centimeter in cross section.

The discharge of the streams is reported in cubic feet per second (see Streamflow, 
p. 19) and the temperature in degrees Celsius ( C). Color is expressed in units of 
the platinum-cobalt scale proposed by Hazen (1892). A unit of color is produced by 
one milligram per liter of platinum in the form of the chloroplatinate ion. Hydrogen- 
ion concentration is expressed in terms of pH units. By definition the pH value of a 
solution is the negative logarithm of the concentration of gram ions of hydrogen.

An average of analyses for the water year is given for most daily sampling stations. 
Most of these averages are arithmetical, time-weighted, or discharge-weighted; when 
analyses during a year are all on 10-day composites of daily samples with no missing 
days, the arithmetical and time-weighted averages are equivalent. A time-weighted 
average represents the composition of water that would be contained in a vessel or 
reservoir that had received equal quantities of water from the river each day for the 
water year. A discharge-weighted average approximates the composition of water 
that would be found in a reservoir containing all of the water passing a given station 
during the year. A discharge-weighted average is computed by multiplying the discharge 
for the sampling period by the concentrations of individual constituents for the corre 
sponding period and dividing the sum of the products by the sum of the discharges. 
For most streams, discharge-weighted averages are lower than arithmetical averages 
because at times of high discharge the rivers generally have low concentrations of 
dissolved solids.

A program for computing these averages by digital computer was instituted in 
the 1962 water year. This program extended computations to include averages for 
pH values expressed in terms of hydrogen ion and averages for the concentration of 
individual constituents expressed in tons per day. Concentrations in tons per day are 
computed the same as daily sediment loads.

The concentration of sediment in milligrams per liter is computed as 1,000,000 
times the ratio of the weight of sediment to the weight of water-sediment mixture. Daily
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sediment loads are expressed in tons per day and except for subdivided days, are 
usually obtained by multiplying daily mean sediment concentrations in mg/1 by the daily 
mean discharge in cubic feet per second, and the conversion factor, normally 0.0027.

For those days when the published sediment discharge value differs from the value 
computed, the reader can assume that the sediment discharge for that day was computed 
by the subdivided-day method.

Particle-size analyses are expressed in percentages of material finer than classified 
sizes Cin millimeters). The size classification used in this report agrees with recom 
mendations made by the American Geophysical Union Subcommittee on Sediment Termi 
nology. The classification is as follows:

Classification Size (mm) Method of analysis

Clay............ 0.00024 - 0.004 Sedimentation
Silt ............ .004 - .062 Sedimentation
Sand............ .062 - 2.0 Sedimentation or sieve
Gravel......... 2.0 - 64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of 
all the particle sizes of sediment in transport in the natural stream. Most of the organic 
matter is removed and the sample is subjected to mechanical and chemical dispersion 
before analysis in distilled water. Chemical dispersion is not used for native-water 
analysis (Guy 1%Q).

Prior to the 1Q68 water year, data for chemical constituents and concentrations of 
suspended sediment were reported in parts per million (ppm) and water temperatures 
were reported in degrees Fahrenheit ( F). In October 1967. the U.S. Geological Survey 
began reporting data for chemical constituents and concentrations of suspended sediment 
in milligrams per liter (mg/1) and water temperatures are given in degrees Celsius 
(centigrade. C). In waters with a density of 1.000 g/ml (grams per milliliter), parts 
per million and milligrams per liter can be considered equal. In waters with a density 
greater than 1.000 g/ml. values in parts per million should be multiplied by the 
density to convert to milligrams per liter. (See table 2 on page 8.) Temperature, 
in degrees Celsius may be converted to degrees Fahrenheit by using the table on 
page 8.

( COMPOSITION OF Sl'RMC K WATKHS

All natural waters contain dissolved mineral matter. The quantity of dissolved 
mineral matter in a natural water depends primarily on the type of rocks or soils 
with which the water has been in contact and the length of time of contact. Ground water 
is generally more highly mineralized than surface runoff because it remains in contact 
with the rocks and soils for much longer periods. Some streams are fed by both surface 
runoff and ground water from springs or seeps. Such streams reflect the chemical 
character of their concentrated underground sources during dry periods and are more 
dilute during periods of heavy rainfall. The dissolved-solids content in a river is 
frequently increased by drainage from mines or oil fields, by the addition of industrial 
or municipal wastes. or--in irrigated regions   by drainage from irrigated lands.

The mineral constituents and physical properties of natural waters reported in 
the tables of analyses include those that have a practical bearing on water use. The 
results of analyses generally include silica, iron, calcium, magnesium, sodium, 
potassium (or sodium and potassium together calculated as sodium/, carbonate, 
bicarbonate, sulfate. chloride, fluoride. nitrate, boron, pH, dissolved solids, and 
specific conductance. Aluminum, manganese, color, acidity, dissolved oxygen, and 
other dissolved constituents and physical properties are reported for certain streams. 
Microbiologic (coliforms) and organic components (pesticides, total organic carbon) 
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium, 
zinc, etc.) are determined occasionally for some streams in connection with specific 
problems and the results are reported. The source and significance of the different 
constituents and properties of natural waters are discussed in the following paragraphs. 
The constituents are arranged in the order that they appear in the tables.
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Table 2 --1 1 actors for conversion of sediment concentration in milligrams per liter
to parts per million* 

(All values calculated to three significant figures)

Range of
concen
tration
in 1000

nig 'I

0 - 8
8 05- 24

24.2 - 40
40.5 - 56
56. S - 72
72.5 - 8,S
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di
vide
b\

1 00
1.01
1.02
1.03
1 04
1.05
1.06
1 07
1.08
1.09
1.10
1.11
1.12

Range of
concen
tration
in 1000
mg T

201-217
218-232
23 4- 24 ,S
2.50-264
266-280
282-297
299-313
315-329
331-345
347-361
363-378
380-393
395-409

Di
vide
by

1.13
1.14
1.15
1 16
1 17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1 25

Range of
concen
tration
in 1000

mg '1

411-424
427-440
443-457
460-473
476-489
492-506
508-522
524-538
540-554
556-570
572-585
587-602
604-617

Di
vide
by

1.26
1.27
1,28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38

Range of
concen
tration
in 1000
mg 1

619-634
636-650
652-666
668-682
684-698
700-715
717-730
732-747
749-762
765-780
782-796
798-810

Di
vide
by

1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

*Rased on water density of 1.000 
of sediment of 2.65 c/cc.

'ml and a specific gravity

I able 3.--Decrees Celsius ( C) to degrees Fahrenheit ( 
(Temperature reported to nearest 0.5 C)

0.0
.5

1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8 5
9.0
9.5

32
33
34
35
36
36
37
38
3 ̂

40
41
42
43
44
45
45
46
47
48
49

10.0
10.5
11.0
11.5
12.0
12.5
1.3.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18,0
18 5
19.0
19.5

50
51

68
69
70
71
72
79
73
74
75
76
77
78
7<->
SO
8]
81
82
83
84
85

.30.0
30.5
31.0
31.5
32.0
32.5
33.0
33.5
34.0
.34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5

86
87
88
89
90
90
91
92
93
94
95
96
97
98
99
99

100
101
102
103

40.0
40.5
41.0
41.5
42.0
42.5
43.0
43.5
44.0
44.5
45.0
45.5
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5

104
105
106
107
108
108
109
110
111
112
113
114
115
116
117
117
118
119
120
121
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MINERAL CONSTITUENTS IN SOLUTION

Silica (SiO^)

Silica is dissolved from practically all rocks. Some natural surface waters contain 
less than 5 milligrams per liter of silica and few contain more than 50 mg/1, but the 
more common range is from 10 to 30 mg T. Silica affects the usefulness of a water 
because it contributes to the formation of boiler scale; it usually is removed from 
feed water for high-pressure boilers. Silica also forms troublesome deposits on 
the blades of steam turbines. However, it is not physiologically significant to humans, 
livestock, or fish, nor is it of importance in irrigation water.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in natural waters except 
in areas where the waters have been in contact with the more soluble rocks of high 
aluminum content such as bauxite and certain shales. Acid waters often contain large 
amounts of aluminum. It may be troublesome in feed waters where it tends to be 
deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters 
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish 
ferric compounds pioduced by oxidation. Surface waters, therefore, seldom contain as 
much as 1 mg T of dissolved iron, although some acid waters carry large quantities of 
iron in solution. Iron causes reddish-brown stains on porcelain or enameled ware and 
fixtures andonfabrics washed in the water. The highest desirable level of concentrations 
of iron in culinary and drinking-water is 0.1 mg/1 (TOO ug/1) with a maximum permissible 
level of 1.0mg/1 (1000ug/1). (InternationalStandards for Drinking-Water (ISD-W), 1971),

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks in some sections 
of the country. It resembles iron in its chemical behavior and in its occurrence in 
natural waters. However, manganese in rocks is less abundant than iron. As a result 
the concentration of manganese is much less than that of iron and is not regularly 
determined in many areas. It is especially objectionable in water used in laundry work 
and in textile processing. Concentrations as low as 0.2 mg x l (200 ug T) may cause 
a dark-brown or black stain on fabrics and porcelain fixtures. Appreciable quantities 
of manganese are often found in waters containing objectionable quantities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the highest concentrations 
are usually found in waters that have been in contact with limestone, dolomite, and 
gypsum. Calcium and magnesium make water hard and are largely responsible for the 
formation of boiler scale. Most waters associated with granite or silicious sands 
contain less than 10 mg/1 of calcium; waters in areas where rocks are composed of 
dolomite and limestone contain from 30 to 100 mg/1; and waters that have come in 
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolomitic rocks. Its 
effect in water is similar to that of calcium. The magnesium in soft waters may 
amount to only 1 or 2 mg'l. but water in areas that contain large quantities of dolomite 
or other magnesium-bearing rocks may contain from 20 to 100 mg/1 or more of 
magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the 
predominant cation in some of the more highly mineralized waters found in the western
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United States. Natural waters that contain only 3 or 4 mg/1 of the two together are 
likely to carry almost as much potassium as sodium. As the total quantity of these 
constituents increases, the proportion of sodium becomes much greater. Moderate 
quantities of sodium and potassium have little effect on the usefulness of the water 
for most purposes, but waters that carry more than 50 to 100 mg/1 of the two may 
require careful operation of steam boilers to prevent foaming. More highly mineralized 
waters that contain a large proportion of sodium salts may be unsatisfactory for 
irrigation.

Bicarbonate, carbonate and hydroxide (HCCL.CO,,, OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported as alkalinity. The 
alkalinity of a water is produced by anions or molecular species of weak acids which 
are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in 
most natural waters are carbonate and bicarbonate ions dissolved from carbonate 
rocks, the results are usually reported in terms of these constituents. Although 
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate 
or hydroxide, there are other ions that contribute to alkalinity such as silicates, 
phosphates, borates, possibly fluoride, and certain organic anions which may occur 
in colored waters. The significance of alkalinity to the domestic, agricultural, and 
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K) 
associated with it. Alkalinity in moderate amounts does not adversely affect most users.

Hydroxide may occur in water that has been softened by the lime process. Its 
presence in streams usually can be taken as an indication of contamination and does 
not represent the natural chemical character of the water.

Sulfide (S)

Sulfide occurs in water as a result of bacterial and chemical processes. It usually 
is present as hydrogen sulfide. Variable amounts may be found in waters receiving 
sewage and (or) industrial wastes, such as from tanneries, papermills, chemical plants, 
and gas manufacturing work (California State Water Quality Control Board, 1963).

Waters containing sulfides, especially hydrogen sulfide, may be considered un 
desirable because of their odor. The toxicity to aquatic organisms differs significantly 
with the species and the nature of associated ions.

Sulfate (SO )

Sulfate is dissolved from most sedimentary rocks. Large quantities may be 
derived from beds of gypsum, sodium sulfate deposits, and some types of shale. 
Organic material containing sulfur adds sulfate to the water as a phase of the sulfur 
cycle. In natural waters, concentrations range from a few mg/1 to several thousand mg/1.

ISD-W (1971) recommends 200 mg/1 as the highest desirable level of sulfate 
concentration in drinking and culinary water.

Sulfates are less toxic to crops than chlorides. 

Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the country. Surface 
waters in the humid regions are usually low in chloride, whereas streams in arid or 
semiarid regions may contain several hundred mg/1 of chloride leached from soils 
and rocks, especially where the streams receive return drainage from irrigated lands 
or are affected by ground-water-inflow carrying appreciable quantities of chloride. 
Large quantities of chloride in water that contains a high content of calcium and 
magnesium increases the water's corrosiveness. The presence of abnormal concen 
trations of chloride and nitrogenous material together in water supplies indicates 
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same 
extent as chloride. However, the quantity of fluoride in natural surface waters is 
ordinarily very small compared to that of chloride. Investigations have proved that 
fluoride concentrations of about 0.6 to 1.7 mg/1 reduced the incidence of dental caries 
and that concentrations greater than 1.7 mg/1 also protect the teeth from cavities



COMPOSITION OF SURFACE WATERS 11

but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health 
Service. 1962. states, "When fluoride is naturally present in drinking water, the 
concentration should not average more than the appropriate upper control limit (0.6 to 
1.7 mg/1). Presence of fluoride in average concentration greater than two times the 
optimum values shall constitute grounds for rejection of the supply." Concentration 
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative 
fluorosis, and skeletal effects.

Bromide (Br)

Bromine is a very minor element in the earth's crust and is normally present in sur 
face waters in only minute quantities. Measurable amounts may be found in some streams 
that receive industrial wastes, and some natural brines may contain rather high con 
centrations. It resembles chloride in that it tends to be concentrated in sea water.

Iodide (I)

Iodide is considerably less abundant both in rocks and water than bromine. Measur 
able amounts may be found in some streams that receive industrial wastes, and some 
natural brines may contain rather high concentrations. It occurs in sea water to the 
extent of less than 1 mg/1. Rankama and Sahama (1950) report iodide present in 
rainwater to the extent of 0.001 to 0.003 mg/1 and in river water in about the same 
amount. Few waters will contain over 2.0 mg/1.

Nitrogen, organic (N)

Organic nitrogen includes all nitrogenous organic compounds, such as amino acid, 
polypeptides, and proteins. It is present naturally in all surface waters as the result 
of inflow of nitrogenous products from the watershed and the normal biological life 
of the stream.

Organic nitrogen is not pathologically significant but is sometimes an indication 
of pollution.

Nitrogen, ammonia (NH , as N)
+1 

Ammonia nitrogen includes nitrogen in the forms of NH,, and NH . As a component
of the nitrogen cycle, it is often present in water, but usually in only small amounts. 
More than 0.1 mg/1 usually indicates organic pollution (Rudolph, 1931).

There is no evidence that ammonia nitrogen in water is physiologically significant 
to man or livestock. Fish, however, cannot tolerate large quantities.

Nitrite (NO )

Nitrite is unstable in the presence of oxygen and is, therefore, absent or present 
in only minute quantities in most natural waters under aerobic condition. The presence 
of nitrite in water is sometimes an indication of organic pollution.

Recommended tolerances of nitrite in domestic water supplies differ widely. A 
generally accepted limit is 2 mg/1, but as little as 0.1 mg/1 has been proposed (California 
State Water Quality Control Board, 1963).

Nitrate (NO,)

Nitrate in water is considered a final oxidation product of nitrogenous material 
and may indicate contamination by sewage or other organic matter, such as agricultural 
runoff, or industrial waste. The quantities of nitrate present in surface waters are 
generally less than 5 mg/1 (as NO,,) and have no effect on the value of the water for 
ordinary uses.

It has been reported that as much as 2 mg/1 of nitrate in boiler water tends to 
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller 
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded 
that drinking water containing nitrates in excess of 44 mg/1 (as NO,,) should be regarded 
as unsafe for infant feeding. 1SD-W (1971) sets 45 mg/1 as the upper limit.
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Phosphorus (P)

Phosphorus is an essential element in the growth of plants and animals. It occurs 
in water as organically bound phosphorus or as phosphate (PO.). Some sources 
that contribute nitrate, such as organic wastes are also important sources of phosphorus. 
The addition of phosphates in water treatment constitutes a possible source although 
the dosage is usually small. In some areas phosphate fertilizers may yield some 
phosphorus to water. Another important source is the use of phosphates in detergents. 
Domestic and industrial sewage effluents often contain considerable amounts of phos 
phorus. Concentrations of phosphorus found in water are not reported to be toxic to 
man, animal, orfish. However, the element can stimulate the growth of algae, which may 
cause taste and odor problems in public water treatment and esthetic problems in 
recreation areas.

Boron (B)

Boron in small quantities has been found essential for plant growth, but irrigation 
water containing more than 1 mg/1 boron is detrimental to citrus and other boron- 
sensitive crops. Boron is reported in Survey analyses of surface waters in arid 
and semiarid regions of the Southwest and West where irrigation is practiced or con 
templated, but few of the surface waters analyzed have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists 
mainly of the dissolved mineral constituents in the water. It may also contain some 
organic matter and water of crystallization. Waters with less than 500 mg/1 of dissolved 
solids are usually satisfactory for domestic and some industrial uses. Water containing 
several thousand mg/1 of dissolved solids are sometimes successfully used for irrigation 
where practices permit the removal of soluble salts through the application of large 
volumes of water on well-drained lands, but generally water containing more than 
about 2,000 mg/1 is considered to be unsuitable for long-term irrigation under average 
conditions.

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of 
quantities detrimental to health is rare. Weed killers, insecticides and many industrial 
effluents contain arsenic and are potential sources of water pollution. The upper limits 
of arsenic concentration in drinking-water should not exceed 0.05 mg/1 (50 ug/1) and it 
would seem wiser to keep the level as low as possible (ISD-W, 1971). Concentrations 
of 2-4 mg of arsenic per liter are reported not to interfere with the self-purification 
of streams (Rudolfs and others, 1944) but concentrations in excess of 15 mg/1 may 
be harmful to some fish.

Barium (Ba)

Barium may replace potassium in some of the igneous rock minerals, especially 
feldspar, and barium sulfate (barite) is a common barium mineral of secondary origin. 
Only traces of barium are present in surface water and sea water. Because natural 
water contains sulfate, barium will dissolve only in trace amounts. Barium sometimes 
occurs in brines from oil-well wastes.

Barium concentrations in excess of 1.0 mg/1 is not suitable for drinking and culinary 
use because of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

This element is found in nature largely in the form of the sulfide, and as an impurity 
in zinc-lead ores. The carbonate and hydroxide are not very soluble in water and will 
precipitate at high pH values; the chloride, nitrate, and sulfate are soluble and remain 
in solution under most pH conditions.

The extensive use of the element and its salts in metallurgy, electroplating, ceramics, 
and photography make it a frequent component of industrial wastes.
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The results of aij'niMl siudies suggest that very smill amounts of cadrrr'um can 
produce nephrotoxic and cardiovascular effects. The reproductive organs of animals 
are specifically affected after parenteral administration of very small amounts of 
cadmium salts. The level of cadmium concentration proposed for water use is 0.01 mg/1 
(10 ug/1) or the lowest concentration that can he conveniently measured (1SD-VV, 1Q71).

Chromium (Cr)

Few if any waters contain chromium from natural sources. Natural waters can 
probably contain only traces of chromium as a cation unless the pH is very low. When 
chromium is present in water, it is usually the result of pollution by industrial wastes. 
Concentrations of more than 0.05 mg/1 of chromium in the hexavalent form constitute 
grounds for rejection of a water for domestic use on the basis of the standards of 
the U.S. Public Health Service (1962).

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As , and cobaltite, CoAsS. 
Alluvial deposits and soils derived from shales often contain cobalt in the form of 
phosphate or sulfate, but other soil types may he markedly deficient in cobalt in any 
form (Bear, 1955). Ruminant animals may be adversely affected by grazing on land 
deficient in cobalt.

For domestic water supplies, no maximum safe concentration has been established. 

Copper (Cu)

Copper is a fairly common trace constituent of natural water. Small amounts may be 
introduced into water by solution of copper and brass water pipes and other copper- 
bearing equipment in contact with the water, or from copper salts added to control algae 
in open reservoirs. Copper salts such as the sulfate and chloride are highly soluble in 
waters with a low pH but in water of normal alkalinity the salts hydrolyze and the copper 
may be precipitated. In the normal pH range of natural water containing carbon dioxide, 
the copper might be precipitated as carbonate. The oxidized portions of sulfide-copper 
ore bodies contain other copper compounds. The presence of copper in mine water is 
common.

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can 
usually be detected, and 5 mg/1 can render the water unpalatable. Copper is not con 
sidered to be a cumulative systemic poison like lead and mercury; most copper ingested 
is excreted by the body and very little is retained. 1 he pathological effects of copper 
are controversial, but it is generally believed very unlikely that humans could unknowingly 
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service 
(1962) recommends that copper should not exceed 1.0 mg/1 (10 ug/1) in drinking and 
culinary water. ISD-W, 1971 gives 0.05 mg/1 (50 ug/1) as the highest desirable level.

Lead (Pb)

Lead seldom occurs in most natural waters, but industrial mine and smelter effluents 
may contain relatively large amounts of lead which contaminates the streams. Also, 
atmospheric contamination which is produced from several types of engine exhausts 
has considerably increased the availability of this element for solution in rainfall, 
resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reported to be soluble in water to the extent of 31 mg/1 
(Seidell, 1Q40) at 25 C. In natural water this concentration would not be approached, 
however, since a pH of less than 4.5 would probably be required to prevent formation of 
lead hydroxide and carbonate. It is reported (Pleissner, 1907) that at 18 C water free of 
carbon dioxide will dissolve the equivalent of 1.4 mg/1 of lead and the solubility is 
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution. 
Presence of other ions may increase the solubility of lead. Reports on human tolerance 
of lead vary widely. U.S. Public Health Service (1962) states that lead shall not exceed 
0.05 mg/1 (50 ug/1) in drinking and culinary water on carriers subject to Federal 
quarantine regulations. ISD-W, 1971 gives 0.10 mg/1 (100 ug/1) as the upper limit.



14 QUALITY OF SURFACE WATERS, 1969

Lithium (Li)

Lithium is present in some minerals but is not abundant in nature. From available 
information, most fresh waters rarely contain lithium of concentrations exceeding 
10 mg/1. but larger quantities may be present in brines and thermal waters. Lithium 
is used in metallurgy, medicinal water, and some types of glass and storage batteries, 
Waste from such industries may contain lithium.

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures. 
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds 
are virulent culminative poisons which are readily absorbed through the respiratory 
and gastrointestinal tracts or through unbroken skin (Weast and Selby. 1967).

The main source of high concentrations of dissolved mercury in water, in the form 
of highly toxic methyl mercury, Hg(CIL), comes from waste discharges from industrial 
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found to 
contain amounts of mercury above the safe limits for food consumption. The U.S. 
Public Health Service has proposed that the upper limits of dissolved mercury in water 
for domestic use should not exceed 5 micrograms per liter (0.005 mg/1). ISD-W, 
1971 recommends 0 01 mg/1 ^1 ug '!) as the upper limits of concentration.

Nickel (Ni)

Elemental nickel seldom occurs in nature, but its compounds are found in many 
ores and minerals Many nickel salts are quite soluble and may contribute to water 
pollution, especially when discharged from metal-plating industries.

No set limit of nickel concentration has been established for public water supply. 

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar chemically to calcium. 
Strontium may be present in natural water in amounts up to a few mg/1 much more 
frequently than the available data indicate. In most surface water the amount of stron 
tium is small in propoition to calcium, However, in sea water the ratio of strontium 
to calcium is 1:30.

Zinc CZn)

Zinc is abundant in rocks and ores but is only a minor constituent in natural water 
because the free metal and its oxides are only sparingly soluble. In most alkaline 
surface waters it is present only in trace quantities, but more may be present in acid 
water. Chlorides and sulfates of zinc are highly soluble. Zinc is used in many commer 
cial products, and industrial wastes may contain large amounts.

Zinc in water does not cause serious effects on health, but produces undesirable 
esthetic effects ISD-W, 1971 gives 5 mg/1 (5000 ug/1) of zinc content as the highest 
desirable level for drinking water and 15 mg/1 as the maximum permissible level.

PROPERTIES AND CHARACTERISTICS OF WATER 

Dissolved solids

Theoretically, dissolved solids are anhydrous residues of the dissolved substances 
in water.

All solutes affect the chemical and physical properties of the water and result in an 
osmotic pressure. Water with several thousand mg '1 of dissolved solids is generally not 
palatable, although those accustomed to highly mineralized water may complain that less 
concentrated water tastes flat. The U.S. Public Health Service (1962) recommends that 
the maximum concentration of dissolved solids not exceed 500 mg/1 in drinking and 
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000 
mg '1 if no better water is available. ISD-W (1971) recommends 500 mg/1 as the highest 
desirable level and 1500 mg/1 as the maximum permissible level. Reported livestock
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tolerances range from 3,000 mg/1 (Colorado Agricultural Experiment Station, 1943) 
to 15,000 mg/1 (Heller, 1933).

Industrial tolerances for dissolved solids differ widely, but few industrial processes 
will permit mo re than 1,000 mg/1. The Geological Survey classifies the degree of salinity 
of these more mineralized bodies of water as follows (Swenson and Baldwin, 1965):

Dissolved solids (mg/1) Degree of salinity

Less than 1.000 ........ Nonsaline.
1,000 to 3,000 ......... Slightly saline.
3,000 to 10,000. ........ Moderately saline.
10,000 to 35,000 ........ Very saline.

Hardness

Hardness is the characteristic of water that receives the most attention in industrial 
and domestic use. It is commonly recognized by the increased quantity of soap required 
to produce lather. The use of hard water is also objectionable because it contributes 
to the formation of scale in boilers, water heaters, radiators, and pipes, with the 
resultant decrease in rate of heat transfer, possibility of boiler failure, and loss of 
flow.

Hardness is caused almost entirely by compounds of calcium and magnesium. 
Other constituents--such as iron, manganese, aluminum, barium, strontium, and 
free acid--also cause hardness, although they usually are not present in quantities 
large enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the proportions of "carbonate" 
hardness of water. Carbonate hardness is the amount of hardness chemically equivalent 
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is approx 
imately equal to the amount of hardness that is removed from water by boiling.

Noncarbonate hardness is the difference between the hardness calculated from 
the total amount of calcium and magnesium in solution and the carbonate hardness. 
The scale formed at high temperatures by the evaporation of water containing non- 
carbonate hardness commonly is tough, heat resistant, and difficult to remove.

Although many people talk about soft water and hard water, there has been no firm 
line of demarcation. Water that seems hard to an easterner may seem soft to a 
westerner. In this report hardness of water is classified as follows:

Hardness range 
(calcium carbonate in mg/1) Hardness description

0-60 ............... Soft
61-120 .............. Moderately hard
121-180 ............. Hard
More than 180 .......... Very hard

Durfor and Becker. 1964, p. 23-27. 

Acidity (H+1 )

The use of the terms acidity and alkalinity is widespread in the literature of water 
analysis and is a cause of confusion to those who are more accustomed to seeing a 
pH of 7.0 used as a neutral point. Acidity of a natural water represents the content 
of free carbon dioxide and other uncombined gases, organic acids and salts of strong 
acids and weak bases that hydrolyze to give hydrogen ions. Sulfates of iron and aluminum 
in mine and industrial wastes are common sources of acidity.

Sodium adsorption ratio (SAR)

The term "sodium adsorption ratio (SAR)" was introduced by the U.S. Salinity 
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
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in exchange reaction with soil and is an index of the sodium or alkali hazard to the 
soil. Sodium adsorption ratio is expressed by the equation:

SAR =

where the concentrations of the ions are expressed in milliequivalents per liter.

Waters are divided into four classes with respect to sodium or alkali hazard: low, 
medium, high, and very high, depending upon the SAR and the specific conductance. 
At a conductance of 100 micromhos per centimeter the dividing points are at SAR 
values of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points 
are SAR values of approximately 2.5, 6.5, and 11. Waters range in respect to sodium 
hazard from those which can be used for irrigation on almost all soils to those which 
are generally unsatisfactory for irrigation.

Specific conductance (micromhos per centimeter at 25 JC)

Specific conductance is a convenient, rapid determination used to estimate the 
amount of dissolved solids in water. It is a measure of the ability of water to transmit 
a small electrical current (see p. 6 ). The more dissolved solids in water that can 
transmit electricity the greater the specific conductance of the water. Commonly, 
the amount of dissolved solids (in mg/1) is about 65 percent of the specific conductance 
(in micromhos). This relation is not constant from stream to stream or from well to 
well and it may even vary in the same source with changes in the composition of the 
water (Durfor and Decker, 1964 p. 27-29).

Specific conductance of most waters in the eastern United States is less than 1,000 
micromhos, but in the arid western parts of the country, a specific conductance of 
more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units (see p. 6 ). The 
values of pH often are used as a measure of the solvent power of water or as an 
indicator of the chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion 
concentration, expressed as pH, is related to the corrosive properties of water and 
is useful in determining the proper treatment for coagulation that may be necessary 
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor 
alkaline. pH readings progressively lower than 7.0 denote increasing acidity and those 
progressively higher than 7.0 denote increasing alkalinity. The pH of most natural 
surface waters ranges between 6 and 8. Some alkaline surface waters have pH values 
greater than 8.0 and waters containing free mineral acid or organic matter usually have 
pH values less than 4.5.

The investigator who utilizes pH data in his interpretations of water analyses 
should be careful to place pH values in their proper perspective.

Temperature

Temperature is an important factor in properly determining the quality of water. 
This is very evident for such a direct use as an industrial coolant. Temperature is 
also important, but perhaps not so evident, for its indirect influence upon aquatic 
biota, concentrations of dissolved gases, and distribution of chemical solutes in lakes 
and reservoirs as a consequence of thermal stratification and variation.

Surface water temperatures tend to change seasonally and daily with air temperatures, 
except for the outflow of large springs. Superimposed upon the annual temperature cycle 
is a daily fluctuation of temperature which is greater in warm seasons than in cold 
and greater in sunny periods than with a cloud cover. Natural warming is due mainly 
to absorption of a solar radiation by the water and secondarily to transfer of heat from 
the air. Condensation of water vapor at the water surface is reported to furnish measur 
able quantities of heat. Heat loss takes place largely through radiation, with further
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losses through evaporation and conduction to the air and to the streambed. Thus the 
temperature of a small stream generally reaches a maximum in mid- to late afternoon 
due to solar heating and reaches a minimum from early to mid-morning after nocturnal 
radiation.

Color

In water analysis the term "color" refers to the appearance of water that is free 
from suspended solids. Many turbid waters that appear yellow, red, or brown when 
viewed in the stream show very little color after the suspended matter has been 
removed. The yellow-to-brown color of some waters is usually caused by organic 
matter extracted from leaves, roots, and other organic substances in the ground. In 
some areas objectionable color in water results from industrial wastes and sewage. 
Clear deep water may appear blue as the result of a scattering of sunlight by the water 
molecules. Water for domestic use and some indjscrlal uses should be r'ree from any 
perceptible color. A color less lhan 15 units generally passes unnoticed (U.S. Public 
Health Service. 1%2). Som-r swamp waters have natural color :.n et'.^ss of 300 units.

The extent to which a water is colored by rm-erial in solar ion is comirunly reported 
as a part of a wa'er analysis because a significant color in water rruiy indicate the 
presence of organic material that may have some bearing on the dissolved solids content. 
Color in water is expressed in terms of units between 0 and 500 or mare based on 
the above standard (see p. 6 ).

Turbidity

Turbidity is the optical property of a suspension with reference to the extent to which 
the penetration of light is inhibited by the presence of insoluble material. Turbidity is a 
function of both the concentration and particle size of the suspended material. It is 
reported in terms of mg/1 of silica or Jackson turbidity units (JTU).

Turbid water is abrasive in pipes, pumps, and turbine blades. Although turbidity 
does not directly measure the safety of drinking water, it is related to the consumer's 
acceptance of the water. The highest desirable level of turbidity for drinking water is 
5 JTU with a maximum permissible level of 25 JTU (ISD-W, 1971).

Density at 20 C

Density is the mass of any substance per unit volume at a designated standard 
temperature. Density should not be confused with specific gravity, which is a mass- 
to-mass relation.

The density value has some use in industries that utilize brines and whose basic 
unit of concentration of dissolved material is density. Density is used primarily by 
the chemist in the computation of milligrams per liter for highly mineralized waters.

Dissolved oxygen (DO)

Oxygen dissolved in water is derived from the air and from the oxygen given off 
in the process of photosynthesis by aquatic plants.

Dissolved oxygen in water has no adverse physiological effect and actually increases 
the pslatahility of the water. No minimum concentration of dissolved oxygen required 
to support fish life has been listed because the oxygen requirements of fish vary with 
the species and age, with temperature, and with concentration of other substances in 
the water.

Dissolved oxygen is responsible for many of the corrosion problems in industry. 

Chemical oxygen demand (COD)

Chemical oxygen demand is a measure of the chemically oxidizable material in 
the water, and furnishes an approximation of the amount of organic and reducing 
material present. The determined value may correlate with natural-water color or 
with carbonaceous organic pollution from sewage or industrial wastes.
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Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen required to oxidize the 
organic material usable as a source of food by aerobic organisms.

Biological and microbiological information

Biological and microbiological information is an important aspect in the evaluation 
of water quality. The kinds and amount of aquatic biota in a stream or lake can be 
useful "indicators" of environmental conditions and particularly of the degree of 
pollution of water with organic wastes (Doudoroff and Warren, 1957). Biological 
information includes qualitative and quantitative analyses of plankton, bottom organisms, 
and paniculate inorganic and amorphous matter present. Microbiological information 
includes quantitative identification of certain bacteriological indicator organisms.

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in 
natural waters vary with time and changing aquatic conditions. Concentrations of 
chlorophyll a., b, and c (spectrophotometric determination) are used to estimate the 
biomass and photosynthetic capacity of phytoplankton (blue-green algae). Ratios between 
the different forms of chlorophyll are thought to indicate the taxonomic composition 
or the physiological state of the algae community (Slack, 1970).

Plankton,--Plankton is the floating (or weakly swimming) animal or plant life in 
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae) 
and of minute animals (as protozoan, entomostracans and various larvae). Algae are 
known to cause tastes and odor in water supply.

Plankton population in water is obtained by count level (the number of organisms 
per milliliter).

Coliform bacteria.--Coliform organisms have long been used as indicators of 
sewage pollution, although the group includes bacteria from diverse natural sources 
and habitats. For example, members of the coliform group are indigenous to soil 
and vegetation as well as feces. Standards for drinking-water quality provide definite 
minimums as to number of samples examined and the maximum number of coliform 
organisms allowable per 100 milliliters (ml) of finished water (Slack, 1970). The 
coliform population of water is determined either by the most probable number (MPN), 
or by the incubation membrane filter method, a direct count of coliform colonies per 
plate.

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group 
that is present in the intestinal tract of warm-blooded animals and is capable of 
producing gas from lactos in suitable culture medium at 44.5°C. Organisms from 
other sources generally cannot produce gas in this manner. (American Public Health 
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms 
indicates recent pollution (Slack, 1970).

Organics

Phenols.--Phenolic material in water resources is invariably the result of pollution. 
Phenols are widely used as disinfectants and in the synthesis of many organic compounds. 
Waste products from oil refineries, coke areas, and chemical plants may contain high 
concentrations. Fortunately, phenols decompose in the presence of oxygen and micro 
organisms- and their persistence downstream from point of entry is relatively short 
lived. The rate of decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to water that it is highly 
improbable that harmful amounts could be consumed unknowingly. Reported thresholds 
of detection of taste and odor range from 0.001 to 0.01 mg/1.

Cyanide (CN).--Cyanides are not found free in nature, but may become contaminants 
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro 
plating processes, and chemical industries. In natural streams and organic soils, 
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide 
complexes are often quite stable and more resistant to degradation. The U.S. Public 
Health Service (1962) set a recommended limit of 0.01 mg cyanide per liter and a
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mandatory limit of 0.2 mg/1 for waters subject to interstate regulations. ISD-W (1971) 
sets the upper limit for drinking water as 0.05 mg/1.

Detergents (methylene blue active substance, MBAS).--Anionic surfactants in 
detergents resist chemical oxidation and biological breakdown. Soap is an example 
of this class and the synthetic members are sodium salts of organic sulfonates or 
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes 
to pollution of both ground water and surface water. Some of the effects produced from 
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962). 
Although the physiological implications of MBAS to human beings is unknown, prolonged 
ingestion of this material by rats is believed to be nontoxic (Paynter, I960). The U.S. 
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in 
drinking and culinary waters. ISD-W (1971,) setsO.2 mg/1 as the highest desirable level 
and 1.0 mg/1 as the maximum permissible level.

Total Organic Carbon (TOG).--Total organic carbon is a measure of the organically 
related carbonaceous content of water. It includes all natural and manmade organic 
compounds which are combustable at a temperature of 950 JC.

Sediment

Fluvial sediment generally is regarded as that material which is transported by, 
suspended in, or deposited by water. Suspended sediment is that part which remains 
in suspension in water owing to the upward components of turbulent currents or by 
colloidal suspension. Much fluvial sediment results from the natural process of erosion, 
which in turn is part of the geologic cycle of rock transformation. This natural process 
may be accelerated by agricultural practices. Sediment also is contributed by a 
number of industrial and construction activities. In certain sections, waste materials 
from mining, logging, oil-field, and other industrial operations introduce large quantities 
of suspended material.

The quantity of sediment, transported or available for transportation, is affected 
by climatic conditions, form or nature of precipitation, character of the solid mantle, 
plant cover, topography, andlanduse. The mode and rate of sediment erosion, transport, 
and deposition is determined largely by the size distribution of the particles or more 
precisely by the fall velocities of the particles in water. Sediment particles in the 
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation 
or dispersion resulting from the mineral constituents in solution. In contrast, the 
sedimentation diameter of clay and silt particles in suspension may vary considerably 
from point to point in a stream or reservoir, depending on the mineral matter in 
solution and in suspension and the degree of turbulence present. The size of sediment 
particles in transport at any point depends on the type of erodible and soluble material 
in the drainagearea, thedegreeof flocculation present, time in transport, and character 
istics of the transporting flow. The flow characteristics include velocity of water, 
turbulence, and the depth, width, and roughness of the channel. As a result of these 
variable characteristics, the size of particles transported, as well as the total sediment 
load, is in constant adjustment with the characteristics and physical features of the 
stream and drainage area.

STRKAMFI.OW

Most of the records of stream discharge, used in conjunction with the chemical 
analyses and in the computation of sediment loads in this volume, are published in 
the Geological Survey water-supply paper series. "Surface Water Supply of the United 
States, 1966-70." The discharge reported for a composite sample is usually the average 
of daily mean discharges for the composite period. The discharges reported in the 
tables of single analyses are either daily mean discharges or discharges obtained at the 
time samples were collected and computed from a stage-discharge relation or from a 
discharge measurement.



20 QUALITY OF SURFACE WATERS, 1969

Pl'HI.K ATIONS

Reports giving records of chemical quality and temperatures of surface waters 
and suspended-sediment loads of streams in the area covered by this volume for the 
water years 1941 -6C>, are listed below:

Numbers of water-supply papers containing records for Parts 4 and 5, 1941-69 

Year WSP Year WSP Year WSP Year WSP

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

1951

942
950
970

1022
1030
1050
1102
1132
1162

al!86
bl!87
al!97

1951
1952

1953

1954

1955

1956

1957

bl!98
a!250
b!251
a!290
b!291
a!350
b!351
a!400
b!401
a!450
b!451
a!520

1957
1958

1959

1960

1961

1963

b!521 
a!571 
b!572 
a!642 
b!643 
a!742 
b!743 
a!882 
b!883 
a!942 
b!943 
a!948

1963
1964

1965

1966

1967

1968
1969

b!949 
a!955 
b!956 
a!962 
b!963 
a!992 
b!993 
a2012 
b2013 

2094 
2144

a Part 4. b Part 5.

Geological Survey reports containing chemical quality, temperature, and sediment 
data obtained before 1941 are listed below. Publications dealing largely with the 
quality of ground-water supplies and only incidentally covering the chemical composition 
of surface waters are not included. Publications that are out of print are preceded by 
an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 1924.

BULLETINS

*479. 
770.

The geochemical interpretation of water analyses, 1911. 
The data of geochemistry, 1924.

108.

161.
*193.

236.

237.
239.
273.

274.

*339.
*363.
*418.

*596-B.
*596-D.

WATER-SUPPLY PAPERS

Quality of water in the Susquehanna River drainage basin, with an introductory
chapter on physiographic features, 1904.

Quality of water in the upper Ohio River basin and at Erie, Pa., 1906. 
The quality of surface waters in Minnesota, 1907. 
The quality of surface waters in the United States, Part 1, Analyses of waters

east of the one hundredth meridian, 1909. 
The quality of the surface waters of California, 1910. 
The quality of surface waters of Illinois, 1910. 
Quality of the water supplies of Kansas, with a preliminary report on stream

pollution by mine waters in southeastern Kansas, 1911. 
Some stream waters of the western United States, with chapters on sediment

carried by the Rio Grande and the industiial application of water analyses,

Quality of the surface waters of Washington, 1914.
Quality of the surface waters of Oregon, 1914.
Mineral springs of Alaska, with a chapter on the chemical character of some

surface waters of Alaska, 1917.
Quality of water of Colorado River in 1925-26, 1928. 
Quality of water of Pecos River in Texas, 1928.
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*5%-E. Quality of the surface waters of New Jersey, 1928.
*636-A. Quality of water of the Colorado River in 1926-28, 1930.
*636-B. Suspended matter in the Colorado River in 1925-28, 1930.
*638-D. Quality of water of the Colorado River in 1928-30, 1932.
*839. Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.
*889-E. Chemical character of surface water of Georgia, 1944.
*998. Suspended sediment in the Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage basin, Idaho,
	1939-40, 1948. 

1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952.

Many of the reports listed are available for consultation in the larger public and 
institutional libraries. Copies of Geological Survey publications still in print may be 
purchased at a nominal cost from the Superintendent of Documents, Government Printing 
Office, Washington, D.C. 20402, who will, upon request, furnish lists giving prices.

COOPERATION

The records given in this report were obtained through the cooperation and support 
of numerous agencies Federal, State, and local. Some of the records for the Red 
River of the North in North Dakota were obtained as the result of investigations made 
as part of a program of the United States Department of the Interior for development 
of the Missouri River Basin at the request of the Bureau of Reclamation and other 
Federal agencies with funds provided directly to the U.S. Geological Survey.

State and local agencies shared with the U.S. Geological Survey in planning and 
financing some of the investigations and, in some instances provided technical assistance 
in sample collection and laboratory analysis. The State, local, and Federal agencies 
that cooperated in these quality-of-water investigations are as follows:

Illinois--Illinois Department of Registration and Education, W. H. Robinson, 
director, through Water Survey Division, W. C. Ackermann, chief; Atomic Energy 
Commission.

Indiana--Indiana Department of Natural Resources, J. R. Lloyd, director, 
through Bureau of Water and Mineral Resources, W. J. Andrews, deputy director; 
Indiana Board of Health, A. C. Offutt, commissioner, and B. A. Pool, assistant 
commissioner of Environmental Health; Indiana State Highway Commission, 
R. W. Steele, chairman, R. H. Harrell, executive director, F. L. Ashbaucher, 
chief engineer.

Iowa--Iowa Geological Survey, Samuel Tuthill, director and State geologist; 
Environmental Protection Agency.

Michigan--Michigan State Department of Natural Resources, R. A. MacMullen, 
director,; G. A. Walker, deputy director, through Water Resources Commission, 
L. F. Oeming, executive secretary, succeeded by R. W. Purdy, State Geological 
Survey Division. G. E. Eddy, chief; Michigan Department of State Highways, 
H. E. Stafseth, director; Corps of Engineers, U.S. Army. Other agencies furnish 
ing assistance: Branch of County Board of Supervisors; Cleveland-Cliffs Iron 
Co.; Kalamazoo County Board of Supervisors; Tri County Regional Planning 
Commission; Van Burean County Board of Supervisors.

Minnesota--Minnesota Department of Natural Resources, Division of Waters 
Soils and Minerals, E. R. Cere, director; Corps of Engineers, U.S. Army; En 
vironmental Protection Agency.

Missouri Missouri Geological Survey and Water Resources, Dr. W. C. Hayes, 
State geologist and director; Missouri Water Pollution Board, J. K. Smith, 
executive secretary; Corps of Engineers, U.S. Army; Environmental Protection 
Agency.
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New York--New York State Department of Health, Environmental Health 
Services, D. F. Metzler. deputy commissioner; New York State Department of 
Conservation, Division of Water Resources, F. W. Montanari, assistant com 
missioner. Organizations assisting in the collection of records: The munici 
palities of Courtland and Watertown; Beaunit Corp.; Chase Bag Co.; New York 
State Electric and Gas Corp.; Niagara Mohawk Power Corp.; Rochester Gas and 
Electric Corp.; Texaco Inc.; Westvaco Corp.

North Dakota North Dakota State Water Commission, M. W. Hoisveen State 
engineer; Environmental Protection Agency; International Joint Commission, 
U.S. Department of the Interior.

Ohio--Ohio Department of Natural Resources; F. E. Morr, director and 
C. V. Youngquist, chief, Division of Water; Ohio Department of Health, E. W. 
Arnold, director, and G. H. Eagle, chief engineer.

South Dakota--East Dakota Conservancy Sub-District, V. W. Butler, manager- 
engineer; South Dakota State Department of Health, G. J. Van Heuvelen, State 
health officer; Environmental Protection Agency.

Vermont--Vermont Department of Water Resources, R. W. Thieme, com 
missioner.

Wisconsin--Wisconsin Department of Natural Resources, L. P. Voigt, secre 
tary; Wisconsin Department of Transportation, G. H. Bakke, secretary, and 
W. A. Kline, chief bridge engineer; University of Wisconsin-Extension-Geological 
and Natural History Survey, G. F. Hanson, State geologist and director; South 
eastern Wisconsin Regional Planning Commission, K. W. Bauer, executive 
director; Fish and Wildlife Service, U.S. Department of the Interior; Soil Con 
servation Service, U.S. Department of Agriculture.

DIVISION OK WORK

The quality-of-water work was performed by the Water Resources Division of the 
Geological Survey, J. S. Cragwall. Jr., chief hydrologist.and under the direction of the 
district chiefs listed in the preface.

Correspondence regarding the records in this report or any additional information 
should be directed to the district chief of the appropriate Geological Survey-Water 
Resources Division district office as indicated in the following table.

State District Office Address

Illinois Champaign 61820 605 N. Neil Street
P. O. Box 1026

Indiana Indianapolis 46202 1819 N. Meridian St. 

Iowa Iowa City 52240 1041 Arthur Street

Michigan Okemos 48864 Red Cedar Research
Park- 

2400 Science Parkway

Minnesota St. Paul 55101 1033 Post Office Bldg.

Missouri Rolla 65401 103 West Tenth Street
P. O. Box 340

Montana Helena 59601 421 Federal Bldg.
316 N. Park Ave. 
P. O. Box 1696

New York Albany 12201 343 U.S. Post Office
and Court House 

P. O. Box 948
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State District Office Address

North Dakota Bismarck 58501 Room 348, NewFederal
Bldg.

3rd St. andRosser Ave. 
P. O. Box 778

Ohio Columbus 43212 975 West Third Avenue

South Dakota Huron 57350 Room 231, Federal Bldg.
P. O. Box 1412

Vermont Boston, Mass. 02114 150 Causeway Street

Wisconsin Madison 53706 Room 200
1815 University Ave.

LITERATURE CITED

Bartsch, A. F., 1Q48, Biological aspects of stream pollution: Sewage Works Jour.,
vol. 20, p. 292-302.

Bear, F. E., 1955, Chemistry of the soil: New York, Reinhold Co., 373 p. 
Brown, Eugene, Skougstad, M. W., and Fishman, M. J., 1970, Methods for collection

and analysis of water samples for dissolved minerals and gases: U.S. Geol.
Survey Techniques of Water-Resources Inv., book 5, chap. Al, 160 p. 

California State Water Quality Control Board, 1963. Water quality criteria: Pub. 3-A,
p. 226. 

Colorado Agriculture Experiment Station, 1943, Mineral tolerances in livestock
drinking water: 56th Ann. Rept. 

Doudoroff, Peter and Warren, C. E.. 1Q57, Biological indices of water pollution with
special reference to fish populations; Biological problems in water pollution:
Cincinnati, U.S. Pub. Health Service, Robert A. Taft Sanitary Eng. Cent., p. 144-163. 

Durfor, C. N. and Becker, E.. 1%4, Public water supplies of the 100 largest cities in
the United States; 1 %2: U.S. Geol. Survey Water-Supply Paper 1812, p. 20. 

Faucett, R. L. and Miller, H. C., 1946, Methemoglobinemia occurring in infants fed milk
diluted with well waters of high nitrate content: Jour. Pediatrics, v. 29, p. 593. 

Guy, H. P., 1969, Laboratory theory and methods for sediment analysis: U.S. Geol.
Survey Techniques of Water-Resources Inv., book 5, chap. Cl, 57 p. 

Hazen. Alien, 1892, A new color standard for natural waters: Am. Chem. Jour. v. 12,
p. 427-428. 

Heller, V. G., 1933, The effect of saline and alkaline waters on domestic animals:
Oklahoma Agr. Mech. Coll. Expt. Sta. Bull. 217. 

Hem, J. D.. 1970, Study and interpretation of chemical characteristics of natural
water, revised edition: U.S. Geol. Survey Water-Supply Paper 1473, 363 p. 

International Union of Pure and Applied Chemistry, 1961, Table of Atomic weights
based on carbon-12: Chem. and Eng. News, v. 39, no. 42, Nov. 20, 1961, p. 43. 

Kilmer. V. J. and Alexander, L. T., 1949, Methods of making mechanical analyses of
soils: Soil Sci., v. 68, p. 15-24. 

Lane, E. W., and others, 1947, Report of the Subcommittee on sediment terminology:
Am. Geophys. Union Trans., v. 28, no. 6. p. 936-938. 

Magistad, O. C., andChristiansen, J. E., 1944, Saline Soils, their nature and management:
U.S. Dept., Agriculture Circ. 707, p. 8-9. 

Maxcy, K. F., 1950. Report on the relation of nitrate concentrations in well waters to
the occurrence of methemoglobinemia: Natl. Research Council, Bull. Sanitary Eng.
and Environment, App. D., p. 271. 

Paynter, O. E., I960, The chronic toxicity of dodecylbenzene sodium sulfonate: U.S.
Public Health Conference on Physiological Aspects of Water Quality Proc.,
Washington, D.C., Sept. 8-9, I960, p. 175-179. 

Pleissner, M., 1907, Uber die Loslichkeit eimiger Bleiverbindungen in wasser: Arb.
Kais. Gesundeitsamt. v. 26, p. 384-443. 

Rankama, K., and Sahama, T. G., 1950, Geochemistry: Chicago Univ. Press, Chicago,
111., p. 767. 

Riffenburg, II. B., 1925, Chemical character of ground waters of the northern Great
Plains: U.S. Geol. Survey Water-Supply Paper 560-B, p. 31-52.



24 QUALITY OF SURFACE WATERS, 1969

Rose, Arthur and Elizabeth, 1966, The condensed chemical dictionary: Reinhold Pub.
Corp., New York, 7th ed., p. 285. 

Rudolfs, Willem, and others, 1944, Critical review of the literature of 1943: Sewage
Works Jour., v. 16, p. 222. 

Rudolph, Z, 1931, Principles of the determination of the physical and chemical standards
of water for drinking, industrial, and domestic purposes: Water Pollution Abs. 4
(March). 

Seidell, Atherton, 1940, Solubilities of inorganic and metal organic compounds, 3d ed.,
v. 1, D. van Nostrand, New York. p. 1409. 

Slack, K. V.. 1970, Selected interim procedures for biological and microbiological
investigations: U.S. Geol. Survey, Water Resources Division, preliminary rept.
by WRD Committee on Biology and Microbiology, 80 p. (open file). 

Swenson, H. A. and Baldwin, H. L,, 1965, A Primer on water quality: Washington,
U.S. Govt. Printing Office, 27 p. 

U.S. Inter-Agency Committee on Water Resources, Subcommittee on Sedimentation,
A study of methods used in measurement and analysis of sediment loads in streams.
Published by the St. Anthony Falls Hydraulic Laboratory, Minneapolis, Minn. 

_____1943, A study of new methods of size analysis of suspended-sediment samplers,
Rept. 7.

_____1957, The development and calibration of visual-accumulation tube: Rept 11. 
_____1957, Some fundamentals of particle-size analysis: Rept. 12. 
_____1959, Federal Inter-agency sedimentation instruments and reports: Rept. AA. 

1963, Determinations of fluvial sediment discharge: Rept. 14.
U.S. Public Health Service, 1962, Drinkingwater standards: U.S. Dept. Health, Education.

and Welfare, Public Health Service: Pub. no. 956. 
U.S. Salinity Laboratory Staff, 1954, Diagnosis and improvement of saline and alkali soils:

U.S. Dept. Agriculture, Agriculture Handb. 60, p. 1-160. 
Waring, F. H., 1949. Significance of nitrates in water supplies: Am. Water Works Assoc.

Jour., v. 41, no. 2., p. 147-150. 
Wayman, C. H., 1%2, Limitations of the methyleneblue method for ABS determinations:

U.S. Geol. Survey, Prof. Paper 450-B, art. 49, p. B117-B120. 
Wayman, C. H., Robertson, J. B.. and Page, H. G., 1962, Foaming characteristics of

synthetic-detergent solutions: U.S. Geol. Survey, Prof. Paper 450D, art. 178,
p. D198. 

Weast, R. C. and Selby, S. M., 1967. Handbook of chemistry and physics: Cleveland,
The Chem. Rubber Co.. 48th ed., p. B-120-121. 

World Health Organization, 1971. International standards for drinking water. 3d ed:
Geneva, Switzerland, World Health Organization, 70 p.



(Hy

WATER QUALITY STATIONS IN DOWNSTREAM ORDER

PART 4. ST. LAWRENCE RIVER BASIN

STREAMS TRIBUTARY TO LAKE SUPERIOR

04001000 WASHINGTON CREEK AT WINDIGO, IIICH.

LOCATION. Lat 47°55'23", long 89°08'42", in NWj sec. 28, T.64 N., H.38 W., Keweenaw County, Isle Royale Natio

Harbor. 

DRAINAGE AREA. 13.2 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1964 to September 1969. 
Water temperatures: October 1964 to September 1969. 
Sediment records: August 1966 to September 1969 (periodic).

EXTREMES. 1968-69:

during November to March. 

Period of record:

periods.

April 30, range 0.0°C

TIME
Vt rc 

OC
1

FE
0

MA
0
JU
o
\

JU
2

AU
0
\
1
3

SE
0

1200
1130

1215

1100
E

1140
1320

y
1145

1200
1100
1300
1125

T.
1030

A DAILY MEAN

CAR-
BONAT
(C03I

OCT.
12... 0
22... 0

to 5.0°C.

DIS
CHARGE

21
12

6.5

57

10
7.*

1.8

A1.8
5.2
1.9
..89

1.0

IISCHARGE

ALKA
LINITY

= AS
CAC03

41
51

SILICA IRON
15102) (FE)

12 650
12 700

13

9.6

7.9
8.9

13 2"0

13 23C
12 2»C
14
13 290

15 660

CHLO-
SULFATE RIDE
(504) (CLI

6. 8 l.C
8.0 .8
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MAN
GANESE
(MM)

30
40

 

 

 
 

40

40
30
 
60

20

FLUQ-
RIDE
(F)

.3

.3

CAL
CIUM
ICA)

13

14

7.5

16
19

24
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NITRATE
(N03)

.6

.5

MAG
NE
SIUM
MG)

3.9

5.8

3.0

5.4
4.3

7.3

6.2
6.4
6.8
7.9

7.8
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PHOS
PHORUS
(P04I

.36

.06

SODIUM
(NA)

1.9

2.5

1.4

2.5
2.8

4.4

4.4
3. 1
4.2
4.7

5.3
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SOLVED
SOLIDS
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DUE AT
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TAS
SIUM
(K)

.5

.4
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. 7

.7
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TUENTS)
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BONATE
(HC03)
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32
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SOLVED
SOLIDS
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2
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STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, KICK. Continued

CAO-
ARSENIC MIUM 

(AS) (CD)

TOTAL 
CHRO 
MIUM 

(CRI

22, 1968 10

PESTICIDE AND RADIOCHEMICAL ANALYSES, WATER YEARS OCTOBER 1967 TO SEPTEMBER 1969

TIME
DATE

OCT.
17, 1967 1030

OCT.
22, 1968 1130

MAY

2,4,5-T

OCT. 17,
1967

OCT. 22,
1968 .00
MAY Oli
1969 .00

ALDRIN DDD

(UG/LI (UG/L)

.00 .00

.00 .00

DIS-
SILVEX SOLVED

SOLIDS

118

.00 110

.00 64

DDE

(UG/L)

.00

.00

.00

SUS
PENDED
SOLIDS

1

2

8

DDT

(UG/L)

.00

.00

.00

DIS
SOLVED
BETA

3.2

3.9

2.8

II- 
ELDRIN

(UG/L)

.00

.00

.00

SUS
PENDED
BETA

.80

.60

1.2

ENDRIN

(UG/LI

.00

.00

.00 

DIS
SOLVED
RADIUM
226
(RA)

 

.0

.0

HEPTA- 
CHLOR

(UG/LI

.00

.00

.00

DIS

SOLVED
ALPHA

2.2

 

1.5

LINZANE

(UG/L)

.00

.00

.00

SUS
PENDED
ALPHA

(UG/L)

 

 

1.1

2,4-D

(UG/L)

 

.00

.00 

DIS-
SOLVbD

NATURAL
URANIUM

(U)
(UG/L)

 

 

.04

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH I

OCTOBER

JAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

12.0
12.0
11.0
10.0
9.0

9.0
9.0

10.0
10.0
10.0

10.0
10.0
10.0
12.0
13.0

14.0
14.0
14.0
12.0
11.0

10.0
9.0
9.0
8.0
7.0

6.0
6.0
6.0
5.0
5.0
4.0

MIN

12.0
11.0
10.0
9.0
8.0

8.0
9.0
9.0

10.0
10.0

0.0
0.0
0.0
0.0
2.0

3.0
4.0
2.0
1.0
0.0

9.0
9.0
8.0
7.0
6.0

6.0
6.0
5.0
5.0
4.0
3.0

NOVEMBER DECEMBER JANUARY

MAX MIN MAX MIN MAX MIN

4.0 3.0 0.0 0.0
4.0 4.0 0.0 0.0
4.0 3.0 0.0 0.0
3.0 3.0 0.0 0.0
3.0 2.0 0.0 0.0

2.0 2.0 0.0 0.0
2.0 2.0 0.0 0.0
2.0 2.0 0.0 0.0
2.0 1.0 0.0 0.0
1.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
           

FEBRUARY

MAX MIN

 
 
 
   
 

_
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
 

 
 



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, HIGH. Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAY JUNE JULY AUGUST

5.0 
6.0
7.0
7.0
5.0

7.0
9.0
9.0
9.0
8.0

7.0
8.0
9.0

10.0
9.0

9.0
9.0
9.0
9.0
9.0

10.0

2.0
3.0
1.0

1.0
4.0
7.0
7.0
6.0
4.0

5.0
6.0
5.0
5.0

5.0
7.0
8.0
8.0
7.0

6.0
6.0
6.0
7.0
8.0

8.0
7.0
7.0
7.0
7.0

7.0

9.0
10.0
8.0

18.0
10.0
12.0
14.0
13.0
11.0

12.0
11.0
10.0
10.0

13.0
14.0
14.0
14.0
13.0

12.0
11.0
12.0
13.0
12.0

12.0
12.0
12.0
12.0
11.0

11.0

11.0
13.0
13.0

15.0
16.0
15.0
13.0
13.0
 

10.0
9.0
9.0

10.0

10.0
11.0
10.0
11.0
12.0

11.0
10.0
9.0

10.0
11.0

10.0
10.0
10.0
9.0
9.0

10.0

11.0
11.0
11.0

12.0
14.0
13.0
10.0
11.0

14.0
14.0
14.0
14.0

14.0
14.0
14.0
14.0
15.0

17.
18.
18.
19.
19.

19.0
18.0
18.0
18.0
17.0

17.0

18.0
18.0
18.0

17.0
17.0
18.0
19.0
19.0
19.0

11.0 
13.0
12.0
13.0
13.0

11.0
12.0
13.0
13.0
14.0

14.0
15.0
16.0
17.0
17.0

17.0
16.0
16.0
17.0
16.0

15.0

16.0
14.0
16.0

15.0
17.0
16.0
16.0
17.0
18.0

18.0
18.0
18.0
19.0

19.0
18.0
17.0
17.0
17.0

18.0
18.0
18.0
18.0
18.0

18.0
18.0
17.0
17.0
16.0

15.0

17.0
17.0
18.0

17.0
18.0
18.0
19.0
19.0
19.0

16.0
16.0
17.0
17.0

17.0
17.0
16.0
16.0
15.0

16.0
17.0
17.0
17.0
16.0

16.0
17.0
16.0
16.0
14.0

14.0

15.0
15.0
16.0

15.0
16.0
17.0
18.0
19.0
17.0

17.0
17.0
17.0
17.0

18.0
18.0
16.0
15.0
13.0

13.0
14.0
15.0
15.0
15.0

15.0
15.0
13.0
12.0
13.0

13.0

13.0
11.0
10.0

10.0
10.0
10.0
10.0
10.0
 

5.0
5.0
6.0
7.0

17.0
16.0
15.0
12.0
12.0

12.0
13.0
13.0
13.0
14.0

14.0
13.0
11.0
11.0
12.0

12.0
12.0 
11.0
10.0
9.0

9.0
10.0
10.0
10.0
10.0
 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEARS OCTOBER 1965 TO SEPTEMBER 1969

AUG

JUL

OCT
FEE
MAY
AUG
AUG
AUG
SEP
SEP
SEP

DATE TIME

19, 1967 1635

17 1967 1030
13
10
13
13
25
5

18
28

1966 1230
..... 1000
..... 1300
..... 1700
..... t?qo
..... t8,3Q
;:... 1830
. . . : . 1115

CONCEN- 
DISCHARGE TRATION 

(CFS) (MG/L)

1.9 11

3.'2 5
i:J 1

22 4
6.1 U

11 1
23 2
23 2
14 1
7.1 0

SUSPENDED 
SEDIMENT 
DISCHARGE

.45

.04
0
.24

0
.03
.12
.12
.04
.02

OCT

FEB
MAY
JUN
JUN
JUN
JUN
JUL
JUL
JUL

8, 1968

7, 1969
1......
8......

14......
24......
29......
13......
24......
29......

1830

1215
1110
1050
1330
1830
1700
   
0915
1145

DISCHARGE

8.2

6.5
57
10
7.5
6.5
5.3
3.1
2.7
1.8

CONCEN 
TRATION
(MG/L) 

38
0 
0

is
0
0
1
1
4
0
6

SUSPENDED 
SEDIMENT 
DISCHARGE
(TONS/DAY) 

.84
0 
0 
.12

2.3
0
0
.02
.01
.03

0
.03

PARTICLE-SIZE DISTRIBUIION OF BED MATERIAL, WATER YEARS OCTOBER 1965 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS: H, HYDROMETER: 0, OPTICAL ANALYZER: S, SIEVE: V, VISUAL ACCUMULATION TUBE)

PARTICLE SIZE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED 

.062 .125 .250 .500 1.00 2.00 4.00 8.0U l&.O 32.0 64.0DATE

JUL 19, 1967 
AUG 13, 1968

TIME

1635 
1700

WATER
TEM
PERA
TURE
(0

16 
15

DISCHARGE
ICFS)

41.7 
1.9 
6.08



28 STREAMS TRIBUTARY TO LAKE SUPERIOR

04031000 BLACK RIVER NEAR BESSEMER, MICH. 

LOCATION. Lat 46°30'41", long 90°04'28", in NE} SE} sec.32, T.48 N., R.46 V., GogebiC County, tempe

Mil

DRAINAGE AREA. 200 sq mi.

PERIOD OF RECORD. Water temperatures: October 1954 to September 1969.

EXTREMES. 1968-69:

Dec

Period 
Water 
dur

ember t April.

of reco d: 
temper tures: Maj 
ing win er periods.

Aug. 20.

DAY 

1
2 
3
4
5

7
8
<*

10

11
12
13
14
15

1ft
17

IS*
20

21 
22
?3 
24 
25

26 
27
28
29
30
31

MONTrt

imum, 31.

TEMPERATURE (

OCTOBER

MAX MIN

n.o n.o

12
10
9

9
10 
10
10
10

10
10
11
15
15 

16
16 
15
11 
9

9 
9
8 
8
6 

7
7 
5
5
5
5

16

U If,

0 10.
0  ).
0 R .

0 «.
0 R. 
0 1.
0 10.
0 1.

0 1.
0 t>.
0 10.
0 11.
o n.

o is.

u 
0
0
0

0

0
0
0

0
0
0
0 
0

0
0 is.o 
0 11.0
0 ° 
0 1.

0 «. 
0 «
0 7. 
0 6

0

0
p
0

0 h.O

0 S.O
0 S.O
o s
0 4.

0
0

MOVE

h.O
ft.O 
b.O
t-.a
b.O

s.O
<».o
1.0
7 .0
2.0

1.0
1.0
1.0

2.0

7.0
'.0 
2.0
1.0 
1.0

1.0 
1.0
'.0 
7.0

1 .0 
1.0
1 .0
1.0
1.0

0°C about July 2, 1966 (recorded range); minimum freezing point

many days durl

°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MBER

5.0
h.O

S.O
S.O
S.O

4.0
?.'o

2.0
1.0

1.0
1.0
1.0
1.0 
2.0

1.0
1.0 
1.0

1.0
1.0
1.0
7 ."

1.0
i.'o

1.0
1.0

0 4.0

0 15.0

APRIL

6.0

»

6.0

JY

DECEMBER JANUARY FtBByohY

1.0
1.0 
l.o
1.0
1.0

l.o
1.0
l.o
o.o
O.'l

0.0

0.0
0. 0
0.0

0.0
0.0 
0.0
0.0 
0.3

0.0 
0.0

0.0

o.o
0.0
0.0
0.0
0.0

1.0

1.0 0.0 0.0 O.Q 0.0

1.0 0.0 0.0 n.O 0.0
1.0 0.0 0.0 0.0 0.0
1.0 n.o o.o o.o o.o

1.0 0.0 0.0 0.0 0.0

o.o o.o o.o o.o o.o
0.0 0.0 0.0 0.0 0.0
o.o o.o o.o o.o o.o

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
o.o o.o o.o o.o o.o
o.o o.o o.o o.o o.o

o.o o.o o.o o.o o.o
o.o o.o o.o n.o o.n

o.o o.o o.o o.o n.o

o.o n.o o.o o.n o.o

o.o o.o o.o n.o o.o

0.0 0.0 0.0 0.0 0.0

o.o o.o o.o o.o o.n
0.0 0.0 0.0      
0.0 0.0 0.0      
o.o n.o o.o    

1.0 0.0 0.0 0.0 0.0

JUNE JULY SUGUST

M«X "IN 

0.0 0.0

o.n o.o
0.0 0.0
0.11 0.0

0.0 0.0
o.o ft.o
0.0 0.0
o.n o.o
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
o.o o.n

0.0 0.0
0.0 0.0

0.0 0,0

0.0 0.0

0.0 0.0

0.0 0.0

o.o n.o
n.o o.o
0.0 0.0
0.0 0.0

0.0 0.0

s, F p Te ., BEt,

0.0
n.o
0.0
0.0
0.0

i.n
1.0
2.0
2.0
2.0

3.0 
4.0
4.0
5.n
5.0

6.n
7.0
7.0
8.0 
8.0

c .o
B.O
B.O
9.0

11. n

11.0
10.0
8.0
9.0

11.0

0.0 10.0
0.0 13.0
0.0 13.0
0.0 14.0
0.0 l=..o

0.0 16.0
1.0 16.0 
1.0 15.0
2.0 14.0
2.0 12.0

2.0 11.0 
2.0 12.0
2.0 14.0
3.0 15.0

4.0 16.0

4.0 16.0 
6.0 15.0

5.0 1^.0
S.O 14.0 
7.0 15.0

7.0 3.0
6.0 5.0
b.O S.O
6.0 7.0
8.0 6.0

10.0 16.0
4.0 21.0
4.0 24.0
6.0 24.0
7.0 21.0 
   22.0

10.0
10.0
11.0
12.0
12.0

14.0
13.0 
14.0
12.0
10.0

9.0
>».o

10.0
12.0
14.0

15.0 
13.0
12.0
12.0 
12.0

11.0
10.0
12. n
13.0
13.0

13.0
lb.0
19.0
20.0

1(3.0

19.0 16.0 19.0 5.0
16.0 13.0 20.0 7.0      
14.0 12.0 18.0 6.0      
13.0 11.0 19.0 6.0      
12.0 11.0 20.0 7.0      

14.0 12.0 19.0 5.0      
lb.0 13.0 20.0 b.O      la.o 7.n
19.0 IS.n ?l.o b.O
17.0    20.0 7. ft      

16.0 1-5.0 22.0 19.0       
lb.0 14. u            

17. P 14.0            

18.0 15.0 23.0 20.0      

   21.0 19.0

in. n 16. n        
17.0 15. n             
17.0 14. u            

16. n 14.0       21.0 5.0
14.0 14.0       22.0 6.0
14.0 13.0       ?3.0 K.O
15.0 13. (J       33.0 b.d
is.o 14.0     23. n ».n

18.0 15.0       ?4.0 S.O
?0.0 18.0       24. n 9.0
18.0 16.0       i4.0 20.0
17.0 15.0       24.0 20.0
18.0 16.0       2o.O 21.0 
            22.0 19. .j

1.0
1.0
?  0
?.o
2.0

2.0
0.0
*    0 
».o
7.0

S.O

1.0
2.0
0.0 
1.0

8.0
7.n
i.O

s.n
6.rt 

6.0
5.0
5.0
1.0
1.0

1.0
1.0
1.0
l.o
1.0

7.0
7.0
7.0
7.0
°.n

*.o
6.n
3.0 
l.o
1.0

?.o
4.0
6.0
7.0 

7.0

7.0
4.0
?.o

s!o

' '.O
3.0
l.i)
I.n

i.n
l.o
1.0
1.0
0.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04046000 BLACK RIVER NEAR GARNET, MICH.

LOCATION.  La
gaging st 

DRAINAGE AREA

EXTREMES.  19

Period of r

periods

l.O'C to

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVERAGE

BAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

.--28

68-69

sq mi,

2.0°C.

OCTOBER 

MAX MIN

12.0 11.0 
12.0 12.0 
12.0 11.0 
11.0 10.0 
10.0 10.0

10.0 10.0 
10 . 0 9.0 
10 . 0 9.0 
10.0 10.0 
10 . 0 10 . 0

11.0 10.0 
11.0 10.0 
11.0 10.0 
11.0 10.0 
13.0 11.0

14.0 13.0 
14.0 13.0 
14.0 13.0 
13.0 11.0 
11.0 10.0

10.0 9.0 
9.0 9.0 
9.0 8.0 
8.0 7.0 
7.0 6.0

6.0 5.0 
6.0 5.0 
6.0 6.0 
6.0 5.0 
5.0 5.0 
5.0 5.0

10.0 9.0 

APRIL 

MAX MIN

1.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 1.0 
1.0 1.0

1.0 1.0 
1.0 1.0 
2.0 1.0 
3.0 1.0 
3.0 2.0

3.0 3.0 
3.0 3.0 
4.0 2.0 
5.0 3.0 
5.0 4.0

4.0 4.0 
4.0 3.0 
5.0 3.0 
6.0 5.0 
7.0 6.0

7.0 6.0 
6.0 4.0 
4.0 4.0 
6.0 3.0 
7.0 5.0

long 85°2

approxiraa

1<55", in SE| sec.

tely.

(CONTINUOUS ETHY 

NOVEMBER BE 

MAX MfN MAX

6.0 5.0 .0 
6.0 6.0 .0 
6.0 6.0 .0 
6.0 5.0 .0 
6.0 5.0 .0

5.0 5.0 .0 
5.0 4.0 .0 
4.0 4.0 .0 
4.0 3.0 .0 
3.0 3.0 .0

3.0 3.0 .0 
3.0 3.0 .0 
3.0 3.0 .0 
3.0 3.0 .0 
3.0 3.0 .0

3.0 3.0 .0 
3.0 3.0 .0 
3.0 1.0 .0 
1.0 1.0 .0 
1.0 1.0 .0

2.0 1.0 .0 
2.0 2.0 .0 
2.0 2.0 .0 
2.0 2.0 .0 
2.0 2.0 .0

2.0 1.0 2.0 
1.0 1.0 
1.0 1.0    
1.0 1.0    
1.0 1.0   

3.0

MAX

7.0 
7.0 
8.0 
8.0 
8.0

8.0

10.0 
8.0

7.0 
7.0 
8.0 

10.0 
10.0

12.0

9.0 
10.0

10.0

10.0

13.0

14.0

.

- ALCOHOL-ACTUATED THERMOGRAPH) 

:EMBER JANUARY 

MIN MAX MIN

.0      

.0       

.0       

.0      

.0    

.0       

.0       

.0       

.0      

.0      - 

.0       

.0       

.0       

.0 2.0 2.0

1.0 2.0 1.0 
0.0 2.0 2.0 
0.0 2.0 2.0 
0.0 2.0 2.0 
0.0 2.0 2.0

2.0 2.0 2.0 
2.0 3.0 2.0 
2.0 3.0 3.0 
2.0 3.0 2.0 
2.0 2.0 2.0

2.0 2.0 2.0 
   2.0 2.0 
   2.0 2.0 
   2.0 2.0 

2.0 2.0

3.0 1.0 1.0    

MAY JUNE 

MIN MAX MIN MAX 

6.0 13.0 12.0 13.0

7.0 12.0 
7.0 10.0 
8.0 12.0

8.0 13.0

8.0 13.0 
7.0 14.0

.0 12.0 

.0 12.0

8.0 13.0

8.0 11.0

8.0 13.0

11.0 15.0

12.0 14.0

10.0 13.0 
9.0 13.0 
10.0 14.0

12.0 15.0

10.0 16.0 

10.0 15.0

11.0 15.0

11.0 14.0

12.0 15.0

14.0 14.0

12.0 15.0

JULY 

MIN 

12.0

12.0 
12.0 
12.0

13.0

13.0 

14.0

13.0

12.0

13.0

13.0

14.0

FEBRUARY 

MAX MIN

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 

AUGUST 

MAX MIN 

15.0 14.0

15.0 
15.0 
15.0

14.0

15.0 

15.0

13.0

13.0

14.0

14.0

15.0

13 
14 
14

13

14 

13

12

12

12

13

14

.0 

.0 

.0

.0

.0 

.0

.0

.0

.0

.0 

.0 

.0

der at 
ring

. 17-20.

MARCH 

MAX MIN

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
3.0 2.0 
3.0 2.0 
2.0 2.0

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0

2.0 1.0 
1.0 1.0 
1.0 1.0 
1.0 1.0 
1.0 1.0 
1.0 1.0

2.0 2.0 

SEPTEMBER 

MAX MIN 

14.0 13.0

13.0 
13.0 
13.0

11.0

13.0 

13.0

10.0

11.0

11.0

10.0 
10.0 
10.0

12.0 
12.0 
13.0

13.0 
13.0
12.0 
11.0 
10.0

11.0
12.0 

13.0 

13.0

10.0

10.0

11.0 
10.0

10.0

10.0 
10.0 
10.0



LOC

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MICH.

ATION.  Lat 46°23'40", long 87°45'30", in NWj SWj sec. 12, T.46 N., R.28 W. , Marquette County, temperature recorder 
at gaging station, on left bank 0.5 mile downstream from county highway 581, 6 miles southwest of Ishpemiug, and
10 miles east of Republic. 

DRAINAGE AREA. 128 sq mi.

PERIOD OF RECORD. Water temperatures: August 1961 to September 1969. 

EXTREMES. 1968-69:

ing December to March. 

Period of record:

winter periods. 

REMARKS. Complete ice during winter period. No temperatu rd Jan. 5 to Feb. 4, range 0.0°C; no record

IY

1
2
3
4
5

6
7
8
9

.0

11
12
13
,4
,5

,6
,7
,8
,9
!0

!1
!2
!3
!4
>5

>6

n
£8
29
50
SI

MA

14.
14.
14.
12.
11.

10.
10.
10.
10.
10.

10.
9.

10.
11.
13.

14.
14.
14.
12.
10.

8.
7.
7.
7.
6.

5.
4.
4.
4.
4.
3.

OCTOBER

X MI

0 12.
0 14.
0 12.
0 11.
0 10.

0 10.
0 10.
0 10.
0 10.
0 10.

0 9.
0 9.
0 9.
0 10.
0 11.

0 13.
0 14.
0 12.
0 10.
0 8.

0 7.
0 7.
0 7.
0 6.
0 5.

0 4.
0 f.
0 4.
0 4.
0 3.
0 3.

Tl

N

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

TEMPERATURE ( °C ) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCHOL-ACTUATED THERMOGRAPH)

3 
3
2
2
2

2
2
2
2
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1

M

7
8
9
9

10

0
1
1
2
1

10
9

10
11
11

0 
0 
0
0
0

0
0
0
0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

AX

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

3. 
d. 
2.
2.
2.

2.
2.
2.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.

MAY

MI

6.
7.
8.
y.
9.

10.
10.
11.
11.
10.

9.
8.
9.

10.
11.

0 
0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0

N

0
0
0
0
0

0
0
0
0
0

0
0
0
U
0

1 
1 
0
0
0

0
0
0
0
0

U
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0 

0

M

19
19
15
14
12

12
14
15
16
17

17
17
15
15
15

0 
0 
0
0
0

0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

AX

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1.
0. 
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0. 

0.

JUNE

MI

18
15
13
12
12.

12.
12.
13.
14.
16.

17.
15.
14
15
14

0 0.0 0.0    
0 0.0 0.0    
0 0.0 0.0   
0 0.0 0.0   
0       0.0

0       0.0
o     o.o
o     o.o
0       0.0
0       0.0

o     o.o
0       0.0
0       0.0
0       0.0
o     o.o

o     o.o
0       0.0
0       0.0
0       0.0
o     o.o

0       0.0
o     o.o
0       0.0
o     o.o
o     o.o

o     o.o
o     o.o
0       0.0
0         
0         
o       

o     o.o

JULY AUGUS

N MAX MIN MAX

0       21.0
0       20.0
0       20.0
0       20.0
0       20.0

0       20.0
0       20.0
0       20.0
0       20.0
0       20.0

0       20.0
0       20.0
0    -    21.0
0       22.0
0       23.0

   U.O 0.0 
   0.0 0.0 
   0.0 0.0
   0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
U.O 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
   - 0.0 0.0

0.0 0.0 
1.0 0.0

0.0 0.0 0.0

r SEPTEMBER

MIN MAX MIN

9.0 18.0 16.0
6.0 17.0 16.0
8.0 17.0 15.0
9.0 17.0 16.0
0.0 17.0 17.0

9.0 17.0 16.0
0.0 17.0 16.0
9.0 16.0 13.0
8.0 13.0 12.0
8.0 13.0 11.0

8.0 14.0 13.0
9.0 14.0 13.0
0.0 15.0 13.0
0.0 16.0 14.0
1.0 17.0 15.0

5.0

5.0
5.0
5.0

5.0
5.0
4.0
6.0
7.0

7.0
7.0
5.0
5.0
6.0

4.0

4.0
4.0
5.0

5.0
3.0
4.0
4.0
6.0

7.0
5.0
4.0
4.0
5.0

13.0

11.0
11.0
12.0

12.0
11.0
12.0
13.0
14.0

14.0
16.0
20.0
20.0
20.0 
i Q _ n

11.0

10.0
11.0
11.0

11.0
10.0
11.0
11.0
12.0

12.0
13.0
16.0
19.0
17.0 
i 7 . n

16.0 14.0 23.0

17.0 16.0 22.0
      21.0
      20.0

      20.0
      20.0
      21.0

21.0
21.0

      20.0
   20.0

      20.0
      21.0
      21.0 
_     _ -31 n

1.0

0.0
0.0
0.0

9.0
8.0
9.0
9.0
9.0

8.0
8.0
8.0
9.0
9.9 
n n

23.0

23.0
22.0
20.0

19.0
20.0
21.0
21.0
20.0

19.0
20.0
20.0
21.0
22.0

1.0

2.0
9.0
7.0

7.0
7.0
9.0
9.0
8.0

7.0
7.0
9.0
0.0
0.0

16.0

13.0
12.0
12.0

12.0
14.0
14.0
13.0
12.0

11.0
11.0
11.0
10.0
10.0

15.0

12.0
11.0
11.0

11.0
12.0
13.0
12.0
11.0

11.0
11.0
10.0
10.0
10.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058200 SCHWEITZER CREEK NEAR PALMER, HIGH.

DRAINAGE AREA.   23.6 sq m

PERIOD OF

EXTREMES. -
Water

Period o

RECORD.   Water

-1968-69:
temperatures:

f record:

il.

temperatures:

Maximum, 20.0

Augus

°C Aug.

it 1961 to

30; minii

September

oum, 1.0°C

1969.

Dec. 17-22

11.0°C nee August 19

(CONTINUOUS ETHYL

DAY

1
2
3
4
5

6
7
8
9 

10

11
12
13 
14
15

16
17
18
19 
20

21
22
23
24
25

26
27
28
29
30
31

DAY

OCTOBER

MAX MIN

15.0 13.0
14.0 13.0
13.0 12.0
13.0 12.0
13.0 12.0

12.0 12.0
13.0 12.0
12.0 12.0
12.0 12.0 
12.0 12.0

13.0 11.0
13.0 11.0
13.0 11.0 
14.0 13.0
14.0 13.0

15.0 13.0
14.0 12.0
14.0 11.0
11.0 10.0 
11.0 10.0

11.0 9.0
11.0 10.0
10.0 9.0
10.0 9.0
9.0 8.0

10.0 9.0
10.0 9.0
9.0 9.0
9.0 9.0
9.0 8.0
9.0 8.0

APRIL

MAX MIN

NOVEM:

MAX

8.0
8.0
7.0
8.0
8.0

7.0
7.0
6.0
6.0 
6.0

6.0
5.0
5.0 
5.0
5.0

5.0
5.0
3.0
3.0 
3.0

3.0
3.0
4.0
4.0
3.0

3.0
3.0
2.0
2.0
2.0

MAY

MAX

BER

MIN

8.0
7.0
7.0
7.0
7.0

7.0
6.0
6.0
6.0 
6.0

5.0
5.0
5.0 
5.0
5.0

5.0
3.0
3.0

3.0

3.0
3.0
3.0
3.0
3.0

3.0
2.0
2.0
2.0
2.0

ALCOHOL-ACTUATED THERMOGRAPH)

DECEMBER

MAX

3.0
3.0
3.0
3.0
3.0

2.0
2.0
2.0

2.0

2.0
2.0

2.0
2.0

2.0
2.0
1.0

1.0

1.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

MIN

2.0
3.0
3.0
3.0
2.0

2.0
2.0
2.0

2.0

2.0
2.0

2.0
2.0

2.0
1.0
1.0

1.0

1.0
1.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

JUNE

MIN MAX MIN

JANUARY

MAX

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0

2.0

3.0
3.0

4.0
4.0

4.0
4.0
4.0

4.0

4.0
4.0
4.0
4.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

JULY

MAX

MIN

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0

2.0

2.0
3.0

3.0
3.0

4.0
4.0
4.0

4.0

4.0
4.0
4.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
2.0

MIN

FEBRUARY

MAX

3.0
3.0
3.0
2.0
2.0

3.0
4.0
4.0

3.0

3.0
3.0

4.0
3.0

3.0
4.0
4.0

4.0

4.0
4.0
5.0
4.0
  

__
  
  _
  
  
""

AUGUST

MAX

MIN

3.0
3.0
2.0
2.0
2.0

2.0
3.0
3.0

3.0

3.0
3.0

3.0
2.0

2.0
3.0
3.0

2.0

3.0
4.0
4.0
4.0
  

__
  
_  
  

"~

MAX

__
  
  
  _
4.0

4.0
3.0
4.0

4.0

4.0
4.0

5.0
5.0

5.0
5.0
6.0
5.0 
4.0

5.0
6.0
4.0
4.0
4.0

5.0
5.0
4.0
4.0
4.0
5.0

MARCH

MIN

__
  
  
  
2.0

2.0
2.0
2.0

2.0

2.0
2.0

2.0
2.0

2.0
3.0
3.0
4.0 
2.0

2.0
2.0
4.0
4.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

SEPTEMBER

MIN MAX MIN

4.0 3.0
6.0 3.0
7.0 3.0
4.0 4.0
5.0 4.0

7.0 3.0
7.0 3.0
4.0 2.0
2.0 2.0
  

  

 5.0 3.0
3.0 3.0

.0 3.0

.0 3.0

.0 3.0

.0 3.0

4.0 4.0
4.0 4.0
5.0 4.0
6.0 4.0
6.0 4.0

5.0 5.0
5.0 5.0
6.0 5.0
7.0 5.0
8.0 6.0 ]
   _   i

7.0 6.0
9.0 6.0

LO.O 8.0
9.0 8.0
9.0 8.0

1.0 8.0
3.0 11.0
2.0 12.0
2.0 11.0
2.0 11.0

1.0 10.0
1.0 10.0
3.0 10.0
3.0 10.0
2.0 9.0

5.0 10.0

3.0 11.0
3.0 11.0
3.0 11.0

3.0 11.0
4.0 11.0
3.0 10.0
4.0 11.0
4.0 9.0

4.0 9.0
7.0 10.0
0.0 12.0
8.0 14.0
5.0 10.0 
R.n q.n

L3.0 10.0
L5.0 9.0
LO.O 8.0
9.0 7.0

Ll.O 8.0

12,0 9.0
L6.0 11.0
L6.0 10.0
17.0 10.0
L5.0 9.0

L2.0 9.0
L3.0 10.0
     

  

  

L5.0 11.0

2.0 9.0
0.0 9.0
3.0 9.0
1.0 9.0
0.0 9.0

4.0 9.0
7.0 14.0
6.0 15.0
5.0 14.0
6.0 14.0

7.0 12.0 17.0
5.0 11.0 17.0
4.0 9.0 18.0
2.0 10.0 17.0
4.0 10.0 16.0

2.0 9.0 17.0
4.0 9.0 16.0
3.0 10.0 16.0
3.0 11.0 17.0
7.0 12.0 18.0

7.0 11.0 18.0
8.0 12.0 17.0
8.0 12.0 18.0
5.0 12.0 19.0
5.0 12.0 19.0

7.0 13.0 19.0

7.0 12.0 18.0
5.0 12.0 17.0
7.0 12.0 18.0

7.0 12.0 18.0
7.0 12.0 19.0
6.0 13.0 19.0
7.0 12.0 19.0
6.0 12.0 18.0

6.0 12.0 18.0
5.0 13.0 19.0
7.0 13.0 19.0
8.0 13.0 19.0
7.0 12.0 20.0

4.0
2.0
3.0
3.0
4.0

3.0
4.0
4.0
3.0
3.0

3.0
4.0
4.0
5.0
3.0

4.0

4.0
3.0
2.0

3.0
3.0
4.0
4.0
4.0

3.0
4.0
5.0
6.0 ]

L6.0 ]

6.0
6.0
7.0
7.0
6.0

7.0
6.0
5.0
5.0
6.0

5.0
6.0
7.0
7.0
7.0

7.0

4.0
4.0
4.0

5.0
6.0
6.0
4.0
2.0

3.0
3.0
3.0
3.0
2.0

3.0
4.0
3.0
3.0
5.0

4.0
4.C.
2.0
2.0
2.0

4.0
3.0
4.0
4.0
5.0

5.0

2.0
1.0
2.0

2.0
4.0
4.0
2.0
1.0

2.0
3.0
1.0
2.0
2.0



32 STREAMS TRIBUTARY TO LAKE MICHIGAN

04059500 FORD RIVER NEAR HYDE, MICH. 

LOCATION. Lat 45°45'20", Long S7°12'05", in SWj sec.19, T.39 N., R.23 W., Delta County, temperatur

DRAINAGE AREA. 450 sq mi.

PERIOD OF RECOBD. Water temperatures: July 1956 to September 1969.

EXTREMES. 1968-69:

Mar 

Period of record:

REMARKS.  Complete ice cov 
Jan. 22, Feb. 25 to Mar. 16, range 0.0°C.

ire record Nov. 5 to Dec. 12, range 1.0°C to 6.0°C;

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER 1968

DATE

DEC.
17, 1968

MAR.
17, 1969

MAY
07...

JUNE
24...

AUG.
22...

DIS-

TIME CHARGE
(CFS)

0930 370

1500 151

1630 1200

1615 438

1600 42

TEMPERATURE (°C> OF WATER, WATER YEAR

TEMP
ERATURE
(DEG C)

0

0

12

16

2

TO SEPTEMBER 1969

SPECI
FIC

COND
UCTANCE
(MICRO-

MHOS)

250

290

260

250

340

OCTOBER 1968 TO SEPTEMBER 1969
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13 
14
15

16 
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OCTOBER

MAX MIN 

16.0 14.0

16.0 15.0
15.0 12.0
12.0 10.0
11.0 9.0

10.0 10.0
10.0 9.0
11.0 10.0
12.0 11.0
12.0 11.0

12.0 10.0
12.0 10.0
12.0 11.0 
14.0 12.0
15.0 14.0

16.0 15.0 
16.0 15.0
15.0 13.0
13.0 11.0
11.0 10.0

10.0 9.0
10 . 0 10 . 0
10.0 8.0
9.0 7.0
8.0 6.0

7.0 6.0
7.0 7.0
7.0 7.0
7.0 5.0
5.0 4.0
5.0 4.0

NOVEMBER DECEMBER

MAX MIN MAX MIN 

7.0 5.0      

7.0 6.0      
7.0 6.0       
6.0 5.0      

      1.0 1.0 
      1.0 1.0

1.0 0.0

      0.0 0.0 
      0.0 0.0
      0.0 0.0
      0.0 0.0
      0.0 0.0

      0.0 0.0
      0.0 0.0
      0.0 0.0
      0.0 0.0
      0.0 0.0

      0.0 0.0
      0.0 0.0
      0,0 0.0
      0.0 0.0
      0.0 0.0
      0.0 0.0

JANUARY

MAX MIN 

0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0 0 0,0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0 
0.0 0.0
0.0 0.0

0.0 0.0 
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

FEBRUARY

MAX MIN 

0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0,0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0 
0.0 0.0
0.0 0.0

0.0 0.0 
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0,0
     

 

_ _
     
     
_   _  
      

MARCH

MAX MIN

._.

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0,0 0.0
0,0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0



STREAKS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, MICH. Continued

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER

APRIL

DAY MAX MIN

1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0

6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 

10 0.0 0.0

11 0.0 0.0 
12 2.0 0.0 
13 4.0 1.0 
14 5.0 3.0 
15 5.0 4.0

16 6.0 4.0 
17 6.0 5.0 
18 6.0 4.0 
19 6.0 4.0 
20 6.0 5.0

21 5.0 5.0 
22 5.0 4.0 
23 6.0 4.0 
24 7.0 4.0 
25 9.0 6.0

26 9.0 7.0 
27 7.0 5.0 
28 5.0 4.0 
29 6.0 3.0 
30 7.0 4.0

MAY JUNE JULY

MAX MIN MAX MIN MAX MIN

6.0 5.0 19.0 18.0 18.0 16.0 
9.0 6.0 18.0 14.0 18.0 16.0 
0.0 7.0 14.0 12.0 19.0 16.0 
1.0 9.0 12.0 11.0 19.0 17.0 
2.0 9.0 13.0 11.0 20.0 17.0

1.0 10.0 13.0 13.0 19.0 16.0 
3.0 10.0 16.0 13.0 19.0 16.0 
2.0 10.0 17.0 14.0 19.0 17.0 
1.0 9.0 19.0 15.0 18.0 17.0 
0.0 8.0 19.0 17.0 22.0 18.0

8.0 7.0 19.0 16.0 23.0 21.0 
8.0 6.0 16.0 14.0 25.0 22.0 
0.0 7.0 17.0 13.0 25.0 22.0 
1.0 9.0 17.0 14.0 25.0 23.0 
2.0 9.0 16.0 13.0 25.0 23.0

5.0 11.0 16.0 13.0 26.0 24.0 
5.0 10.0 17.0 15.0 25.0 23.0 
1.0 9.0 17.0 14.0 25.0 23.0 
3.0 10.0 18.0 16.0 25.0 22.0 
3.0 10.0 18.0 16.0 25.0 23.0

2.0 10.0 17.0 15.0 24.0 22.0 
1.0 9.0 16.0 14.0 25.0 22.0 
1.0 9.0 16.0 14.0 25.0 23.0 
3.0 10.0 16.0 16.0 25.0 22.0 
2.0 9.0 16.0 15.0 24.0 22.0

4.0 10.0 17.0 16.0 24.0 22.0 
7.0 12.0 19.0 16.0 23.0 20.0 
1.0 16.0 19.0 18.0 21.0 19.0 
1.0 19.0 18.0 16.0 23.0 20.0 
1.0 18.0 18.0 16.0 24.0 21.0

31       T.U j.<.u   -    ^*».u ^.u 

AVERAGE 4.0 2.0 13.0 10.0 17.0 15.0 23.0 20.0

LOCATION.  .Lat 46°33'25", long

DRAINAGE AREA.   133 sq mi.

PERIOD OF RECORD.   Water temper

EXTREMES .   1968-69 : 
Water temperatures: Maximu

Period of record:

04062200 PESHEKEE RIVER NEAR CHAMPION, HICH.

J8°00'09", in NW| sec. 13, T.48 N. , R.30 W. , Marquett

itures: August 1961 to September 1962, October 1963

a, 26.0°C Aug. 29-31; minimum, freezing point on man

REMARKS.   Complete ice cover during winter periods. Doubtful temperature record Ap 
record Oct. 1 to Nov. 13. Recorder stopped June 28 to July 7, range 18.0°C to 
water year 1963 are available in the Escanaba Sub-Office.

AUGUST

MAX MIN

2^.0 21.0 
23.0 21.0 
24.0 22.0 
25.0 23.0 
26.0 23.0

25.0 23.0 
25.0 23.0 
24.0 22.0 
24.0 21.0 
24.0 21.0

25.0 21.0 
26.0 22.0 
26.0 23.0 
27.0 23.0 
27.0 23.0

27.0 23.0 
28.0 23.0 
26.0 24.0 
24.0 21.0 
24.0 18.0

24.0 18.0 
26.0 19.0 
27.0 21.0 
27.0 22.0 
26.0 22.0

25.0 20.0 
26.0 20.0 
26.0 22.0 
28.0 23.0 ] 
28.0 24.0 ]

SEPTEMBER

MAX MIN

4.0 20.0 
4.0 20.0 
4.0 19.0 
4.0 20.0 
3.0 22.0

4.0 22.0 
3.0 21.0 
1.0 17.0 
9.0 16.0 
9.0 15.0

0.0 17.0 
1.0 17.0 
3.0 18.0 
2.0 19.0 
4.0 20.0

1.0 18.0 
8.0 15.0 
6.0 13.0 
6.0 13.0 
5.0 13.0

6.0 13.0 
7.0 14.0 
7.0 15.0 
5.0 12.0 
2.0 11.0

3.0 11.0 
4.0 12.0 
3.0 12.0 
2.0 12.0 
3.0 11.0

26.0 22.0    

26.0 22.0 19.0 16.0

e County, temperature

to September 1969.

y days during Novembe r to April.

r. 15 to June 10. No temperature 
21.0°C. Water temperature for

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER NOVEMBER DECEMBER JANUARY

DAY MAX MIN MAX MIN MAX MIN MAX MIN

1

3      
4       
5      

6      

8      

10      

12

      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0 
      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0 

      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0 
      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0

      0.0 0.0 0.0 0.0
      0.0 0.0 0.0 0.0

14       0.0 0.0 0.0 0.0 0.0 0.0 
15       0.0 0.0 0.0 0.0 0.0 0.0

16       0.0 0.0 0.0 0.0 0.0 0.0 
17       0.0 0.0 0.0 0.0 0.0 0.0 
18       0.0 0.0 0.0 0.0 0.0 0.0 
19       0.0 0.0 0.0 0.0 0.0 0.0 
20       0.0 0.0 0.0 0.0 0.0 0.0

21       0.0 0.0 0.0 0.0 0.0 0.0 
22       0.0 0.0 0.0 0.0 0.0 0.0 
23       0.0 0.0 0.0 0.0 0.0 0.0 
24       0.0 0.0 0.0 0.0 0.0 0.0 
25       0.0 0.0 0.0 0.0 0.0 0.0

26       0.0 0.0 0.0 0.0 0.0 0.0 
27   -    0.0 0.0 0.0 0.0 0.0 0.0 
28       0.0 0.0 0.0 0.0 0.0 0.0 
29       0.0 0.0 0.0 0.0 0.0 0.0 
30       0.0 0.0 0.0 0.0 0.0 0.0

AUPPAflC     _   

FEBRUARY MARCH

MAX MIN MAX MIN

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 C.O 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0
      
     
      

n . n n . n

D.O 0.0 
3.0 0.0 
D.O 0.0 
3.0 0.0 
D.O 0.0 
D.O 0.0

 » .n n .n



J4 STREAMS TRIBUTARY TO LAKE MICHIGAN

04062200 PESHEKEE RIVER NEAR CHAMPION, KICK. Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE JULY AUGUST SEPTEMBER

BAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1 0.0 0.0 5.0 4.0 20.0 19.0       23.0 20.0 23.0 20.0
2 0.0 0.0 6.0 5.0 19.0 16.0       23.0 19.0 23.0 20.0
3 0.0 0.0 T.O 6.0 16.0 14.0       23.0 19.0 23.0 20.0
4 0.0 0.0 7.0 7.0 14.0 13.0       23.0 21.0 24.0 21.0
5 0.0 0.0 7.0 7.0 15.0 13.0             24.0 23.0

6 0.0 0.0 8.0 7.0 15.0 15.0       22.0 30.0 23.0 22.0
7 0.0 0.0 8.0 8.0 17.0 15.0       22.0 20.0 22.0 20.0
8 0.0 0.0 8.0 8.0 18.0 15.0 18.0 17.0 20.0 19.0 20.0 17.0
9 0.0 0.0 8.0 8.0 19.0 16.0 19.0 17.0 19.0 19.0 17.0 15.0

10 0.0 0.0 9.0 8.0 19.0 17.0 21.0 18.0 20.0 18.0 17.0 14.0

11 0.0 0.0 8.0 7.0 19.0 17.0 22.0 18.0 21.0 19.0 18.0 16.0
12 0.0 0.0 7.0 7.0 17.0 15.0 23.0 20.0 21.0 19.0 19.0 16.0
13 0.0 0.0 8.0 7.0 15.0 14.0 25.0 20.0 21.0 20.0 20.0 16.0
14 0.0 0.0 9.0 8.0 17.0 16.0 24.0 22.0 22.0 21.0 20.0 18.0
15 0.0 0.0 9.0 9.0 17.0 16.0 23.0 22.0 24.0 22.0 21.0 19.0

16 0.0 0.0 11.0 9.0 17.0 16.0 25.0 22.0 24.0 22.0 21.0 19.0
17 0.0 0.0 12.0 10.0 18.0 17.0 23.0 20.0 24.0 21.0 19.0 16.0
18 1.0 0.0 11.0 10.0 18.0 17.0 23.0 20.0 24.0 21.0 17.0 15.0
19 2.0 1.0 10.0 10.0 17.0 16.0 22.0 20.0 24.0 21.0 16.0 13.0
20 2.0 2.0 10.0 10.0 17.0 16.0 20.0 19.0 23.0 20.0 16.0 13.0

21 2.0 2.0 10.0 10.0 17.0 16.0 21.0 19.0 22.0 18.0 16.0 14.0
22 2.0 1.0 10.0 10.0 16.0 16.0 23.0 20.0 23.0 18.0 17.0 15.0
22 1.0 1.0 12.0 10.0 19.0 16.0 23.0 21.0 24.0 20.0 17.0 15.0
24 2.0 1.0 13.0 12.0 19.0 1B.O 23.0 21.0 24.0 20.0 15.0 13.0
25 3.0 2.0 13.0 12.0 19.0 19.0 23.0 20.0 23.0 20.0 13.0 12.0

26 3.0 3.0 13.0 12.0 20.0 18.0 23.0 19.0 22.0 19.0 12.0 11.0
27 4.0 3.0 16.0 13.0 20.0 19.0 21.0 20.0 25.0 21.0 12.0 11.0
28 3.0 2.0 19.0 16.0       23.0 19.0 25.0 22.0 12.0 11.0
29 3.0 2.0 19.0 19.0       23.0 19.0 26.0 23.0 11.0 11.0
30 4.0 3.0 19.0 17.0       24.0 20.0 26.0 24.0 11.0 11.0
31       20.0 1B.O       23.0 21.0 26.0 23.0      

AVERAGE 1.0 1.0 11.0 10.0 18.0 16.0 22.0 20.0 23.0 20.0 13.0 16.0

040624OO MICHIGAHME RIVER NEAR WITCH LAKE, HIGH.

LOCATION. Lat 46 C14 1 48", long 88°00'45", in NWjNW} sec.l, T.44 N., R.30 W. , Marquette County, at gaging station at 
bridge on county highway, 0.4 mile upstream from Witch Lake Outlet, and 2.0 miles south of Witch Lake.

DRAINAGE AREA. 316 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1966 to September 1968 (miscellaneous). 
Water temperatures: October 1964 to September 1969, (discontinued). 
Sediment records: October 1964 to September 1969 (discontinued).

EXTREMES.  1968-69:
Sediment concentrations: Maximum daily, 55 mg/1 Apr. 18; minimum daily, 0 mg/1 on many days during November
to January, June, August to September. 

Sediment loada: Maximum daily, 359 tons Apr. 18; minimum daily, 0 tons on many days during November to January
June, August to September. '

Per

periods. 
Sediment concentrations: Maximum daily, 80 mg/1 Apr. 23, June 5, 1966, May 29, 1968; minimum daily, 0 me/1 on
many days in 1968 and 1969. 

Sediment loada: Maximum daily, 434 tons Apr. 19, 1967; minimum daily, 0 tons on many days in 1968 and 1969.

REMARKS. Water temperature of 24.0°C recorded July 14, 196B, during partial-record station operation, not included 
in above extremes. Flow affected by ice Nov. 28, 30, Dec. 1, 3, 4, Dec. 6 to Mar. 15, Mar. 22, 26, 27, Mar 29 
to Apr. 1, Apr. 3.

: (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPT 
(ONCE-DAILY MEASUREMENT BETWEEN 0800 AND 1400)



STREAMS TRIBUTARY TO LAKE MICHIGAN

04062400 MICHIGAHME RIVER NEAR WITCH LAKE, MICH. Continued 

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

60? 

AO?

250

2SO 
250 
?50

7.7 

7.7



STREAMS TRIBUTARY TO LAKE MICHIGAN

04062400 MICHIGAMHE RIVER NEAR WITCH LAKE, MICH. Continued 

SUSPENDED-SEDIMENT, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

250
250
261

1600 
1A20 
1A20 
1550 
1450

1150 
1240 
11AO

1050
1120
1050

TOTAL LOAD FOR



STREAMS TRIBUTARY TO LAKE MICHIGAN 3T

04063700 POPPLE RIVER NEAR FENCE, WIS. 
(Hydrologic bench-nark station)

LOCATION (revised). Lat 45°45'49", long 88°27'47", in NWj sec.23, T.38 N., R.16 E., Florence County, temperature re-

downstream from

DRAINAGE AREA.   131

Mud Cree

sq mi.

PERIOD OF RECORD.  Chemical
1969 (monthly) .

Water temperatures : June

k, 2.6 miles northwest of F

analyses: October 1966 to

1964 to October 1969

ence, and

September

11.5 mil

1967 (mi

es upstre

scellaneoi

in from mouth.

s) , October 1967 t

9, 1.8 mil

o Septembe

es

r

EXTREMES.  1968-69 :
Water temperatures: Maximum, 26.0'C June 10

OIS-

ocr.
16... 137

NOV.
12... 104

otc.
17... 110

JAN.
21... 83
22... 92
FtB.
19... 74

MAR.

APR.
15... 715

MAY 
14... 152

JUNE 
13... 138

JULY
16... 72
30... 80

AUG.
19... 35

SEPT.

10

10

12

--
12

13

6.1

6.1

5.B

 
11

12

MAN-

680 120

760 00

320 100

  _ ..
480 40

570 110

80 10

340 60

   
   

40 130

; minim

, 1964;

CAL-

16

18

16

.  
17

19

7.5

12

15

 
22

26

urn, freezing point

minimum,

MAG-
NE-

7.2

7.8

8.2

- 
9.B

9.1

5.1

2.5

 
10

12

A DAILY MEAN DISCHARGE.

r

1

CHLO
RIDE 
(CD

UCT.
16... .5

NUV.
12... 1.0

utC .
17... .5
JAN.
21...
22... 1.0

FES.
19... 2.0

MAR.
11... 1.0

APR.
15... 2.5

MAY
14... 1.0

JUNE
1»... 3.0

JULY
16...
30... .6

AUG.
19... 1.7

SEPT.
IB... 1.0

FLUO-
HIOE 
(F)

.3

.3

.2

 
.2

.1

.3

.2

.2

.2

--
.2

.2

.2

HOS-
NITRATE HORUS 
(N03I P04I

.6 .12

.6 .08

1.4 .00

   
1.6 .01

.9 .18

.9 .06

.7 .00

.4 .06

.8 .06

  «._
.6 .05

.4 .10

.0 .02

DIS
SOLVED

(RESI
DUE AT 
180 C)

117

107

96

 
115

101

108

58

68

70

 
122

146

123

DIS
SOLVED

(SUM OF
CONSTI-

83

89

87

 
145

102

 

40

64

81

 
106

130

132

freezing

1.2

1.2

1.4

 
1.7

1.6

1.5

.9

 
1.7

1.6

1.6

01 S-

SOLIDS
(TONS

.16

.15

.13

 
.16

.14

.15

.08

.09

.10

-_
.17

.20

.17

on many days during

point on

PO-
TAS-

.6

.5

.6

__
.9

.7

.7

.6

_
.4

.9

1.0

DIS-

SOLIDS
(TONS

43.3

30.0

28.5

 
28.6

20.3

19.0

112

27.9

26.1

..
26.4

13.8

13.3

many days

8ICAR-

75

81

82

 
94

98

107

27

_
110

137

140

HARD
NESS

70

77

74

 
83

85

96

29

57

68

~ 
96

1 14

122

November to April

during w

CAR-

0

0

0

_
0

0

0

0

_
0

0

0

NON-
CAR 

BONATE
HARD-

8

10

6

 
6

4

8

7

6

14

 
6

2

8

inter peri

ALKA

ods.

LINITY

62

66

67

_
77

80

88

22

51

54

_
90

112

115

PERCENT

4

3

4

 
4

4

3

6

4

4

.  
4

3

3

9.6

10

6.8

 _
6.B

7.6

12

6.4

5.8

15

_
5.2

8.4

8.0

SODIUM
AD 

SORP
TION

.1

.1

.1

 
.1

.1

.1

.1

.1

.1

  .
.1

.1

.1



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04063700 POPPLE RIVER NEAR FENCE, WIS. Continued

OATt

ucr.
16...
16...
1 ...

NU .
1 ...
1 ...

UE .
1 ...
17. ..

JAN.
21...
22...

fit*.
19...
19. ..

MAR.
02...
11. ..
11...

APR.
14. ..
14...
15...

MAY
14. ..
14...

JUNE
18...
IB...

JULY
16...
30...

AUO.
14. . .
19...

SEPT.
Id...
Id...

HATE

OCT.
16...

APR.
14. ..

OCT.
16...

APR.
14. ..

AUG.
19...

SPECI
FIC

COND 
UCTANCE
IMICRO-
MHQS)

 
129
130

143
150

146
145

180
167

170
180

  -
188
 

 
 
61

112
105

113
100

200
190

230
180

250
232

DDD

IUG/L)

.00

.00

.00

.00

 

PH

[UNITS!

 
7.1
7.4

7.4
7.6

7.9
7.0

7.2
7.3

7.3
7.2

7.2
7.4
7.4

6.9
--

6.9

7.3
7.2

7.4
7.2

7.8
7.7

7.8
8.0

8.0
7.8

000
IN 

BOTTOM
DE 
POSITS
IUG/KGI

2.2

LINOANE
IN

BOTTOM

POSITS

.00

 

~

PERA-
TURE
IDEG C)

 
16
16

1
1

0
0

0
0

0
0

 
0
0

 
  -
3

11
11

14
14

20
21

18
 

13

IUG/L)

.00

.00

.00

.00

 

COLOR

NUM-
COBALT
UNITS)

 
150
 

110
 

80
 

 
60

35
 

--
40
 

 
 
BO

80
 

100
 

 
60

40
 

 
15

DDE
IN 

BOTTOM

POSITS
IUG/KGI

.00

.00

.00

 

PER-

SOLVED SATUR-
OXYGEN ATION
IMG/L)

 
    .

8.1 81

 
8.4 59

   
12.0 82

11.2 77
 

12.6 86
86

   
 

12.2 84

 
~~  
 

   
10.4 94

 
9.2 88

9.0 98
   

   
8.8

12.9
~

DOT
IN 

BCTTOM

PCSITS
(UG/L) IUG/KGI

.00 1.0

.00

DIS
SOLVED

.00 3.2

.00 .70

2.6

BIO-
CHEM-

OXYGtN
DEMAND
IMG/LI

 
 
l.D

 
1.0

 
1.0

1.0
 

 
 

4.9
 
1.5

9.2
9.2
 

 
1.5

 
1.5

1.5
 

__
1.5

2.1
~

DI-

(UG/LI

.00

.00

DIS
SOLVED

3.6

3.2

3.3

FECAL 
COLI-
FORM

ONIES
PER

100 ML)

 
 
 

 
5

  -
5

5
 

 
 

10
 
5

5
5
 

 
5

 
10

10
 

 
45

40
"

01-
ELDRIN

IN 
BOTTOM
DE 

POSITS
IUG/KG)

.00

SUS
PENDED

1.3

.40

.40

COLI-
FORM

ONIES
PER

100 MLI

 
 

1400

 
420

 
150

50
 

 
 

60
 
160

280
280
 

 
250

 
560

270
 

_»
230

2600
 

ENDRIN

(UG/L)

.00

.00

SUS
PENDED

1.4

.40

.40

TOTAL

CARBON ALOIUN
(C)

(MG/L) IUG/L)

22 .00
--  
 

 
 

  .-
 

 
   

 
   

-_  
 

   

.00
--   .
   

   
   

 
   

 
--  

-  ._
 

  _-
   

ENDRIN
IN

OE- CHLOR 
POSITS
IUG/KG) (UG/L)

.00 .00

.00

DIS- DIS
SOLVED SOLVED
RADIUM NATURAL

IRA) (U)

.03 .3

.0'. .02

.03 .01

ALDRIN
IN

BOTTOM 
DE

POSITS
IUG/KG)

.00
  -
 

 
 

_
 

 
 

 
 

  .
 
_

 
..-
 

_
 

 
 

 
__

_
 

_
 

HEPIA-
CHLOR

IN

DE 
POSITS
(UG/KG)

.00



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WIS. Cunnnuud

TEMPERATURE (°C) GF WATER, WATER YEAK OCTOafcR 1968 TO SEPTEMLER 196 
(CONTINUOUS ETHYL ALCOHOL-ACIUATED THERMOGRAPH)

OCTOBER 
MAXIMUM
MINIMUM 

NOVEMBER 
MAXI MUM

OECEHBtR 
MAXIMUM 
MINIMUM 

JANUARY 
MAXIMUM 
MINIMUM 

FEBRUAPY 
MAXIMUM 
MINIMUM 

MARCH 
MAXIMUM

APRIL
MAXIMUM
MINIMUM 

MAY

MINI MUM 
JUNE

MINIMUM 
JULY 

MAXIMUM
MINI MUM 

AUGUST 
MAXIMUM 
MINIMUM 

SEPTEMBER 
MAXIMUM
MINIMUM

16 16 14 11 9 n 10 11 11 11 U 11 12 14 10 li 10 14 12 9 4 8 } 7  > 6 6 5 4 3 i
13 14 11 0 3 6 * 11 11 10 9 9 11 12 14 16 14 12 9 S 7 8 6 5 3 4 5 4 3 2 2 

45444332221112220100011111103 .1  

coGoooocoaooooooooocooooo 000030
0000030000030000000000000000000

00 ODOOOCQCOQ 00003000 CCOCOOOOOOO 
OOOOOOOOOOODC 000^00000000000000

OO r COOOOOO r>nOOOOOOOOOOOOC030-   --
ooccooooooooccoooooooooooooo      

OCCOOOO&OOOOOOOJ0003000C000003  

00     --   30111223S46446h334684324  

7 6 3 9 Q 11 10 9 9 7 5 5 6 8 1 2 1 1 12 10 1 1 1 2 1 1 1 0 1 1 11 12 12 14 18 21 18 17

18 Ib 18 la 17 17 19 IB U 22 23 25 2o 26 24 25 25 24 24 23 23 23 23 ^3 22 22 22 21 22 23 2?

22 22 22 22 22 22 22 22 21 22 22 22 22 24 23 2* 23 23 22 l<y 20 21 22 23 22 22 22 22 23 2-. 24 
1'-) 16 13 19 21 19 ?1 18 1", It 19 19 21 21 20 21 21 21 H 16 16 17 18 19 19 19 18 19 21 21 20

21 21 21 2C 20 21 21 17 15 lo 17 18 1" 19 21                     --       --  
18 18 17 18 19 18 17 14 12 12 14 14 16 18 17     --                         --

AGb 

10
9

2

0 
0

0 
0

0 
0

0

5
3

U

17
13 

22
13 

19

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SUSPENLED
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
DATE TIME (CFS) (MG/L) (TONS/DAY)DATE

MOV 12
DEC 17
JAN 22
FEB 19
MAR 12

TIME

1230
1300
1000
1520
OBOO

DISCHARGE
(CFS)

103
114
99
99

101

CONCEN
TRATION
(MG/L)

3
7
2
2
1

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

1
2
1
1
T

APR 15 0800
MAY 14 1100
JUN 18 1230
JUL 16 1530

718 6 16

T LESS THAN 0.50 TOM.

SUSPENDEE-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SUE I'l STRIBUT10N , WATER /EARS OCTOtEP 196V TO SEPTEMBER 1 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED] N, IN NATIVE WATER! f, PIPETj 

5, SIEVE! V, VISUAL ACCUMULATION TUBE! W, IN DISTILLED WATER)

W ATE R PARTICLE SIZE METr

SWBC 

SWBC

DATE T IMF-

1968 
APR 14 1450

1969

TEM 
PERA- CONLEN-
TURE DISCHARGE TRATION
(°C) (CFS) (MG/L) 

7 319 2

6 8

SUSPENDED 
SEDIMENT
DISCHARGE
I TONS/DAY! 

2

16

PERCENT FINER THAN THE SUE (IN MILLIMETERS) INDICATED

.002 .004 .008 

5

27 33 39

.016 

28

48

.031 .Oo2 

47 64

60 68

.125 .250 .50u 1.00 2.00 

82 100  

86 93 97 100



,4fl STREAMS TRIBUTARY TO LAKE MICHIGAN

04065500 STURGEON RIVER HEAR FOSTER CITY, UICH. 

LOCATION. Lat 45°54'30", long 87°45'15", in NWj sec.36, T.41 N. , R.28 W. , Dickinson County, temperature recorde

DRAINAGE AREA.  237 sq ml.

EXTREMES .  1968-69 :

April.

Period of record:

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE,

DATE TIME
OCT 18 1000 
NQV 07 tlOO 
DEC 12 1500 
JAN 30 1615
FEB 25 1530

T EM-
HI S- PERA-

CHARGE TURg
(CFS) (DFG C)

154 14 
152 3 
112 0 
228 0
118 0

SPECIFIC
CON

DUCTANCE
(MICRO-
MHOS)
285 
240 
315 
250
275

1969.

ture record Hay 8-26, 28, 29.

WATER YEAR OCTOBER 1968 TO SEPTEMBER

DATE TIME
MAR 26 0945 
JUN 10 ' 1035 
JUL 01 0845 
JUL 31 1130

TEMPERATURE (°CI OF WATER, WATER YEAR OCTOBER 1968 TO

OCTOBER
DAY MAX MIN

1 14.0 13.0
2 14.0 12.0
3 12.0 10.0
4 10.0 9.0
5 9.0 8.0
6 9.0 8.0
7 10.0 8.0
8 10.0 9.0
9 10.0 10.0

10 10.0 9.0

11 10.0 9.0
12 10.0 9.0
13 11.0 10.0
14 13.0 11.0
15 15.0 13.0
16 16.0 15.0
17 16.0 15.0
18 15.0 11.0
19 11.0 9.0
20 9.0 9.0

21 9.0 8.0
22 9.0 8.0
23 8.0 7.0
24 8.0 6.0
25 6.0 6.0
26 7.0 6.0
27 7.0 5.0
28 5.0 5.0
29 5.0 5.0
30 5.0 4.0
31 5.0 4.0

AVERAGE 16.0 15.0

APRIL
DAY MAX MIN

1 0.0 0.0
2 O.C 0.0
3 0.0 0.0
4 0.0 0.0
5 0.0 0.0

6 1.0 0.0
7 1.0 1.0
8 2.0 .0
9 2.0 .0

10 2.0 .0

11 3.0 .0
12 4.0 .0
13 4.0 .0
14 5.0 .0
15 5.0 .0

16 6.0 .0
17 7.0 .0
18 7.0 .0
19 8.0 .0
20 8.0 .0

21 9.0 .0
22 8.0 .0
23 8.0 .0
24 9.0 .0
25 11.0 .0

26 11.0 1 .0
27 10.0 .0
28 8.0 .0
29 9.0 .0
30 11.0 .0
31

AVERAGE 11.0 0.0

NOVEMBER
MAX MIM
6.0 5.0
6.0 6.0
6.0 5.0
6.0 5.0
6.0 5.0
5.0 4.0
4.0 3.0
3.0 2.0
2.0 2.0
2.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 1.0
1.0 1.0
1.0 1.0

1.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
2.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
 

6.0 6.0

MAY
MAX MIN
0.0 10.0
3.0 10.0
3.0 11.0
4.0 12.0
5.0 12.0

6.0 14.0
6.0 13.0
5.0 14.0
4.0 12.0
2.0 10.0

1.0 9.0
2.0 9.0
4.0 10.0

15.0 12.0
16.0 14.0

16.0 15.0
5.0 13.0
5.0 12.0
4.0 12.0
5.0 12.0

3.0 11.0
5.0 10.0
5.0 12.0
7.0 13.0
6.0 13.0

16.0 13.0
21.0 15.0
24.0 19.0
24.0 20.0
21.0
22.0 18.0

24.0 9.0

DECEMBER
MAX MIN
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

1.0 1.0

JUNE
MAX MIN

19. C 16.0
16.0 13.0
14.0 12.0
13.0 11.0
12.0 11.0

14.0 12.0
16.0 13.0
 

19.0 15.0
17.0

16.0 15.0
15.0 14.0
 

17.0 14.0
18.0 15.0

_
 

18.0 16.0
17.0 15.0
17.0 14.0

16.0 14.0
14.0 14.0
14.0 13.0
15.0 13.0
15.0 14.0

18.0 15.0
20.0 1S.O
18.0 16.0
17.0 15.0
18.0 16.0
 

20.0 11.0

JANUARY
MAX, MIN
0.0 0.0
0.0 0.0
0.0 0*0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

o.o o.o
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0

JULY
MAX MIN
19.0 15.0
20.0 17.0
18.0 16.0
19.0 16.0
20.0 17.0

19.0 15.0
20.0 15.0
18.0 17.0
21.0 16.0
20.0 17.0

22.0 19.0
   
-~  
   

23.0 20.0

21.0 19.0
   
   
   
 

_
   

 
 

 

_
 

   
   
   
 

-_

TEM-
DIS- PERA-
CHARGE TURE
(CFS) (DEC C)
239 0 
166 17 
358 15 
135 22

SEPTEMBER 1969
FEBRUARY

MAX MIN
0.0 0.0
0.0 0.0
0*0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
o.o o.o

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
  __
 
~

0.0 0.0

AUGUST
MAX MIN
 
   
  __

 
 

_
   
 
  _
 

_
   

 
  __
 

_
   
   
 
 

21.0 15
22.0 16
23.0 18
23.0 18
23.0 18

24.0 18
24.0 19
24.0 20
24.0 20
24.0 21
22.0 19

 

1969

SPECIFIC
CON

DUCTANCE
(MICRO-
MHOS)
245 
275 
235 
320

MARCH
MAX
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

MIN
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

SEPTEMBER
MAX
21.0
21.0
22.0
22.0
22.0

22.0
20.0
16.0
18.0
17.0

18.0
21.0
22.0
20.0
21.0

18.0
17.0
14.0
15.0
16.0

0 16.0
0 15.0
0 15.0
0 13.0
0 11.0

0 11.0
0 11.0
0 11.0
0 11.0
0 11.0
0

22.0

MIN
17.0
17.0
17.0
17.0
19.0

18.0
16.0
13.0
11.0
11.0

12.0
14.0
16.0
17.0
17.0

1T.O
14.0
12.0
13.0
13.0

14.0
15.0
13.0
11.0
11.0

11.0
11.0
11.0
11.0
10.0

10.0



I STREAMS TRIBUTARY TO LAKE MICHIGAN 41 

04106000 KALAMAZOO RIVER AT COM STOCK, MICH. 

LOCATION. Lat 42°17'05", long 85°30'50", in NE} sec.19, T.2 S., R.10 V., Kalamazoo County, temperature recorder at

DRAINAGE AREA. l,0ln sq mi, approximately.

PERIOD OF RECORD. Water temperatures: December 1968 to September 1969.

EXTREMES. December 1968 to September 1969:

and February. 

:MARKS.   Flow regulated by po

DAY

1 
2 
3 
4 
5

6 
7 
B 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVERAGE

DAY

1 
2 
3

5

6
7 1
a ]
9

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 ] 
31

werplants above station. Chemical analyses

TEMPERATURE <°C) OF WATER i WATER YEAR OCTOBE 
(CONTINUOUS ETHYL ALCOHOL-ACTUATE

OCTOBER 'NOVEMBER DECEMBER 

MAX MIN MAX MIN MAX MIN f

  

  

  

APRIL 

MAX MIN

7.0 4.0 
8.0 5.0 
9.0 7.0 
8.0 7.0 
7.0 7.0

9.0 6.0 
2.0 9.0 
3.0 12.0 
3.0 13.0 
3.0 13.0

3.0 13.0 
4.0 12.0 
4.0 13.0 
6.0 14.0 
6.0 14.0

8.0 15.0 
9.0 17.0 
9.0 15.0 
3.0 12.0 
4.0 13.0

4.0 13.0 
4.0 12.0 
2.0 11.0 
2.0 10.0 
3.0 12.0

6.0 13.0 
6.0 15.0 
7.0 11.0 
7.0 15.0 
6.0 14.0

  

  

  

MAX

16.0 
17.0 
18.0 
21.0 
22.0

22.0 
23.0 
23.0 
22.0 
19.0

17.0 
15.0 
15.0 
18.0 
19.0

21.0 
21.0 
21.0 
18.0 
1B.O

18.0 
17.0 
17.0 
18.0 
18.0

20.0 
21.0 
23.0 
24.0 
24.0 
23.0

  

  

  

MAY 

MIN

14.0 
14.0 
16.0 
18.0 
20.0

2i.O 
21.0 
21.0 
19.0 
17.0

14.0 
13.0 
13.0 
14.0 
16.0

17.0 
20.0 
18.0 
17.0 
16.0

16.0 
16.0 
15.0 
16.0 
18.0

18.0 
19.0 
19.0 
22.0 
23.0 
22.0

18.0 4.0 
18.0 6.0 
18.0 6.0

17.0 1.0 
16.0 3.0 
14.0 3.0 
17.0 <!.0 
18.0 2.0

13.0 11.0 
13.0 10.0 
13.0 9.0 
12.0 9.0 
11.0 10.0

11.0 8.0 
13.0 12.0 
13.0 9.0 
13.0 9.0 
12.0 9.0

12.0 9.0 
11.0 9.0 
11.0 9.0 
11.0 8.0 
8.0 8.0

12.0 8.0 
12.0 7.0 
8.0 5.0 
5.0 3.0

included in

» 1968 TO SEPTEMBE 
D THERMOGRAPH)

JANUARY 

AX MIN

.0 1.0 

.0 3.0 

.0 1.0 

.0 0.0 
  0 ? . 0

.0 0.0 

.0 0.0 

.0 0.0 

.0 0.0 

.0 0.0

.0 0.0 

.0 0.0 

.0 0.0 

.0 1.0 

.0 0.0

.0 0.0 

.0 0.0 

.0 0.0 

.0 0.0 

.0 0.0

.0 1.0 

.0 1.0 

.0 1.0 

.0 2.0 

.0 1.0

.0 0.0 

.0 0.0 

.0 0.0 

.0 0.0

12.0 9.0 3.0 0.0 

JUNE JULY 

MAX MIN MAX MIN

23.0 22.0 27.0 23.0 
23.0 22.0 27.0 23.0 
22.0 19.0 28.0 23.0 
19.0 17.0 27.0 24.0 
18.0 17.0 24.0 24.0

19.0 17.0 24.0 23.0 
19.0 18.0 24.0 22.0 
19.0 19.0 22.0 22.0 
21.0 18.0 24.0 22.0 
21.0 19.0 26.0 23.0

22.0 21.0 27.0 24.0 
24.0 22.0 28.0 25.0 
24.0 23.0 27.0 26.0 
24.0 22.0 30.0 26.0 
22.0 21.0 32.0 28.0

22.0 21.0 32.0 28.0 
22.0 21.0 32.0 29.0 
23.0 21.0 30.0 28.0 
23.0 22.0 29.0 26.0 
23.0 21.0 26.0 24.0

22.0 21.0 27.0 24.0 
21.0 19.0 29.0 24.0 
21.0 19.0 29.0 26.0 
21.0 19.0 29.0 26.0 
22.0 19.0 28.0 26.0

26.0 22.0 28.0 26.0 
28.0 26.0 26.0 25.0 
27.0 26.0 27.0 24.0 
26.0 25.0 26.0 23.0 
27.0 26.0 26.0 23.0 
      27.0 24.0

samples 

» 1969

FEBRUAR> 

AX >

.0 

.0 

.0 

.0 

.0

.0 

. 0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 
}.0

:olle

IN

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0

5.0 2.0 

AUGUST 

MAX MIN

27.0 24.0 
26.0 24.0 
26.0 24.0 
28.0 24.0 
28.0 24.0

28.0 25.0 
28.0 25.0 
27.0 24.0 
28.0 23.0 
23.0 22.0

26.0 22.0 
27.0 23.0 
28.0 26.0 
29.0 24.0 
29.0 27.0

29.0 26.0 
28.0 26.0 
30.0 25.0 
30.0 26.0 
28.0 26.0

29.0 24.0 
29.0 24.0 
29.0 23.0 
29.0 23.0 
28.0 23.0

29.0 24.0 
31.0 25.0 
31.0 26.0 
32.0 25.0 
31.0 26.0 
29.0 26. 0

cted at misce

MARCH 

MAX P

8.0 
8.0 
9.0 
9.0 
9.0

8.0 
6.0 
B.O 
8.0 
B.O

7.0 
7.0 
7.0 
7.0 
8.0

7.0 
9.0 

10.0 
14.0 
13.0 1

12.0 
11.0 
9.0 

12.0 
10.0

9.0 
B.O 
8.0 
8.0 
6.0 
6.0

9.0 

SEPTEMBEf 

MAX t

27.0 2 
31.0 2 
31.0 2 
31.0 2 
31.0 2

31.0 2< 
28.0 2' 
27.0 2 
26.0 2 
23.0 2

22.0 1 
22.0 1 
24.0 1 
24.0 2 
27.0 2

27.0 2 
26.0 2 
25.0 1 
24.0 1 
22.0 1

22.0 1 
24.0 1 
24.0 1 
24.0 1 
23.0 1

22.0 1 
22.0 1 
22.0 1 
21.0 1 
21.0 1

-

IN

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

. 0 

.0 

.0

.0 

.0 

.0 

.0 

.0

.0 
  0 
.0 
.0 
.0 
.0

.0

I
IN

b.O 
b.O

.0 
,.0

.0 
,.0

j.'o

9.0
;.'o
).0
L.O

L.O 
L.O 
9.0 
9.0 
3.0

3.0 
3.0

3.0

3.0
3.0
r.o 
r.o
b.O



42 STREAMS TRIBUTARY TO LAKE MICHIGAN

04106300 PORTAGE CREEK NEAR KALAMAZOO, HICH.

LOCATION. Lat 42°14'46", long 85°34'33", in SE$ sec.34, T.2 S., R.ll W. , Kalamazoo County, water-quality recorde 
at gaging station on left bank 25 ft upstream from bridge on Lovers Lane and 3.0 miles south of Kalamazoo.

DRAINAGE AREA. 22.4 sq mi. 

PERIOD OF RECORD. Che lical analyses: April 1968 to September 1969. 
July 1968 to September 1969.

SPECIFIC CONDUCTANCE (MICROMHOi AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER

MAX

490

510
520

520
570
520
520
510

520
520

530
530

500
490
470

460

490
490 
470
510
460

460
460
460 
480
480
480 

498

MIN

480

480
510

500
500
510
500

500
500

520
500

490
450
400

460

460
470 
460
460
440

460
460
440

460
460 

476

APRIL

MAX

480
460
470
470
440

450
470
500
480
470

480 
480
500 
500

500
500
530
490
490

510
500
500
520
520

510 
500 
470
490
530

489

MIN

480
390
450
35U
35U

440
450
470
440
420

470
470

500
440
440
460
490

480
500
500
500
500

500 
470 
440
470
480

458

NOVEMBER

MAX

480

480
480

480
470
480
500

460
460

480
480

480
480
480

520

490

500
470
480

490
480
480

480

481

MAY

MAX

500
510
500
500
500

500
510
510
480

490
500
500 

610
1200
480
500
520

550
490
510
490
490

490 
500 
500
500
500
490 

527

MIN

460

460
470

470
450
470
460

450
460

460
340

440
420
450

470

480

470
460
470

480
470
340

460

451

MIN

490
490
500
480
490

450
470
350
440
430

370
440

500
530
360
480
500

480
470
490
490
480

490 
500
500
490
340

DECEMBER

MAX

480

480
500

490
560
470
490

520
480

490
470

500
bOO
540

560

520

560
480
480

480
860
600

500
480 

521

JUNE

MAX

460
470
500
53U
470

500
500
450
460

49U
490

500
500
510
510
510

490
490
540
510
510

510 
500
490
500

MIN

470

480 
470
460

460
470
460
460

450
480

450
460

460
480
480

480

480

480
470
480

470
480
450

480
460 

469

MIN

340
400
470
410
410

470
450
340
390

460
490

490
500
480
500
380

490
490
460
500
500

500 
490
480
460

JANUARY

MAX

460

490 
480
470

480
480
480
490

480
480

480
  

__
  
  

:::
 
_  
_  

 

JULY

MAX

500
500
500
510
460

480
660
510
500

510

500
500

510
500
500
500
490

500
510
500
550
500

500 
510
480
490
500

MIN

50 
60
70 
70
70

70
70
70
70

470
470

470
  

__
  
  

:::
 
_  
_  

 

FEBRUARY

MAX

  

  

  

_-_
  
  
  

  

500
490

490
500
500
500 
500

550
480 
480
480
480

480
480
490

  

MIN

  

  

  

__
  
  
  

  

480
480

480
480
480

480

480
480 
480
470
470

470
470
470

  

AUGUST

MIN

480
490
480
420
400

46U
460
500
500

500

490
500 
500

500
340
370
440
480

490
500
500
500
490

440 
420
460
480
380

MAX

440
490
  
  
  

__
  
  
  

__

__
  

  
  
510
500

500
490
490
500
480

480 
480
480
480
520

MIN

410
490
  
  
  

__
  
  
  

_

__
  

  
  
500
490

490
490
480
470
470

470 
470
470
470
460

MARCH

MAX

480 
500
470 
480
480

480
480
470
470

470
460 
490
490
490

490
490
550
500 
580

500
490 
480
470
460

730
550
490 
480
470
490 

497

MIN

470 
470
470 
470
470

470
470
470
460

460
460

480
490

490
480
480
480 
480

480
410 
470
440
400

420
460
460 
460
470
470 

463

SEPTEMBER

MAX

470
490
510
490
480

480
520
490
480

480

470
490 
460

570
600
540
490
610

520
480
480
480
470

500 
460
450
440

MIN

460
460
470
470
470

390
410
490
460

460

460
460 
460

460
470
460
480
470

470
470
460
460
450

450 
440 
440
430
430

456



STREAMS TRIBUTARY TO LAKE MICHIGAN *J 

04106300 PORTAGE CREEK HEAR KALAHAZOO, MICH. Continued

EXTREMES.  1968-69:
Specific conductance: Maximum recorded, 1200 micromhos Hay 17; minimum recorded, 310 micromhos July 26.

REMARKS. Ho temperature records Oct. 19-26, Dec. 6-13, Dec. 15 to Jan. 14, Jan. 20 to Feb. 13, April 20 to May 10, 
July 18 to Sept. 24; ranges 8.0*C to 13.0°C, 7.0'C to 12.0°C, 2.0°C to 11.0'C, 3.0°C to 12.0°C, not recorded,
19.0*C

BAY

1 
2 
3 
4 
S

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26
27 
28 
29 
30 
31

AVERAGE

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

to 25

HA

19.
IB.
1 . 
1 . 
1 .

1 .
1 . 
1 . 
1 . 
1 .

1 . 
1 . 
1 . 
20. 
20.

20. 
20. 
19. 
16. 
14.

16.
14. 
13. 
13. 
13.

13. 
12. 
12.
13. 
14. 
15.

16.

MA

13. 
11. 
14. 
12. 
12.

14. 
17. 
17. 
16. 
14.

16. 
16. 
16.
14. 
15.

18. 
17. 
14. 
1$.

-

-

 

.0°C, 14.0°C to 24.0°C respectively. Additio

TEMPERATURE (°C) OF WATER i WATER YEAR 
(CONTINUOUS ETHYL ALCOHOL- 

OCTOBER NOVEMBER DECEMBER 

X MIN MAX MIN MAX MIN

0 14.0 17.0 13.0 B.O 8.0 
0 16.0 15.0 12.0 10.0 8.0 
0 14.0 13.0 11.0 11.0 9.0 
0 11.0 16.0 11.0 11.0 9.0 
0 11.0 16.0 12.0 10.0 8.0

0 15.0 13.0 11.0 10.0 8.0 
0 16.0 11.0 10.0      

0 16.0 11.0 9.0       
0 16.0 11.0 9.0       
0 16.0 11.0 10.0      

APRIL MAY JUNE 

X MIN MAX MIN MAX MIN

0 8.0       22.0 8.0 
0 8.0       19.0 6.0

0 9.0       19.0 4.0

0 12.0       21.0 3.0

0 8.0 17.0 2.0 23.0 7.0 
0 9.0 18.0 3.0 25.0 0.0 
0 9.0 19.0 3.0 22.0 7.0 
0 11.0 22.0 4.0 20.0 7.0 
0 12.0 22.0 4.0 2U.O 6.0

0 12.0 23.0 6.0 22.0 6.0 
0 13.0 21.0 7.0 20.0 7.0 
0 9.0 17.0 3.0 21.0 7.0 
0 8.0 16.0 3.0 21.0 8.0 

   18.0 3.0 21.0 6.0

21.0 5.0 25.0 1.0

   24.0 7.0 22.0 8.0

ial chemical analyses included in samples

OCTOBER 1968 TO SEPTEMBER 1969 
ACTUATED THERMOGRAPH)

JANUARY FEBRUARY 

MAX MIN MAX MIN

   11.0 7.0 
9.0 6.0 11.0 7.0

9.0 7.0 11.0 8.0 
10.0 8.0 12.0 B.O 
8.0 7.0 13.0 8.0 
8.0 7.0 12.0 9.0

JULY AUGUST 

MAX MIN MAX MIN

22.0 18.0

23.0 21.0

24.0 J.9.0      

  

  

collected

MARCH 

MAX MIN

13.0 8.0 
13.0 8.0 
13.0 9.0 
13.0 9.0 
13.0 B.O

13.0 9.0 
13.0 9.0 
13.0 9.0 
11.0 8.0 
12.0 8.0

11 . 0 7.0 
13.0 7.0 
14.0 8.0 
12.0 9.0 
13.0 8.0

13.0 9.0 
17.0 9.0 
18.0 11.0 
20.0 13.0 
15.0 12.0

13.0 10.0 
16.0 9.0 
16.0 11.0 
14.0 10.0 
10.0 7.0

11.0 7.0 
8.0 7.0 

10.0 8.0 
10.0 7.0 
9.0 7.0 

12.0 6.0

13.0 9.0

SEPTEMBER 

MAX MIN

  

_-

  

16.0 12.0

7.0 12.0 
7.0 13.0 
4.0 12.0 
2.0 11.0 
6.0 11.0



44 STREAMS TRIBUTARY TO LAKE MICHIGAN

04106770 KALAMAZOO RIVER NEAR COOPER CENTER, MICH. 

LOCATION. Lat 42°22'3B", long B5*34'45", in NEj sec.22, T.I S. , R.ll W., Kalamazoo County, on left bank 50 leet

DRAINAGE AREA.   1,248 sq mi.

PERIOD OF RECORD.   Chemical analyses: October 1968 to September 1969. 
Water temperatures: August 1968 to September 1969. 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C)t WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

DAY MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM

2.. 
3..
4.. 
5..

6..
7.. 
8..
9.. 

10..

11..

13..

17..

!»..

27..

30..

AVM

*?0 670 700 630 500 490 600 590 480 470

*70 610 580 570 800 630 520 510 630 620

APRIL MAY JUNE JULY AUGUST 

DAY MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM

..... 550 530 550 550 550 550 570 500 600 560

620 600 
620 610

650 640 
670 640

670 620

580 530

550 540

SEPTEMBER 

MAXIMUM MINIMUM

10 600 
10 600

00 550 
70 530

520 510

26..... 530 530 550 530 570 560 550 510 610 00

31.....     5RO 520     570 560 610 580



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106770 KALAMAZOO RIVER NEAR COOPER CENTER, MICH. Continued

EXTREMES.  1968-69:
Specific conductance: Maximum, 800 micromhos Dec. 27; minimum, 440 mlcrorahos July 17
Water temperatures: Maximum, 30.0*C July 17; minimum, 1.0°C Jan. 28, 2B, several days in Feb.

Period of record: 

REMARKS. Chemical analyses included in samol<

5. 23, 24, 1968.

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH) 

DAY

SEPTEMBER 
MAXIMUM 
MINIMUM

27 27 27 26 28 29 31 31 32 32 31 25
25 26 26 25 25 28 29 30 31 31 25 23

21 21 23 23 23 21 20 20 19 19
21 21 21 22 21 20 19 19 18 17

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

MONTH

OCTOBER 
MAXIMUM 
MINIMUM 

NOVEMBER 
MAXIMUM 
MINIMUM 

DECEMBER 
MAXIMUM 
MINIMUM 

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY

MINIMUM
JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST

MINIMUM
SEPTEMBER

MAXIMUM
MINIMUM

1234567

12 12 12 11 12 12 12 
11 12 11 11 12 12 11

2332222
2222222

2 ? I 1 2 2 2
2111111

6677887

23 22 21 19 18 19 19
'2 21 19 18 18 18 19

25 25 26 26 25 25 24
25 24 25 25 25 24 22

25 25 24 24 25 26 26

26 26 27 28 27 28 26
25 24 26 26 26 26 24

8 9

11 10
10 9

2 2
2 2

2 2
2 2

19 19
18 17

24 24
23 23

26 23

24 23
23 22

10 11

9 a
a 7

2 2
2 2

3 3
2 2

20 22
19 20

26 27
24 25

22 21

22 21
21 20

12

a
8

2

3
2

23
22

27
25

24

22
21

8 8 
8 8

2 2

3 3
2 2

24 24
23 22

26 27
25 25

25 26

22 24
21 22

2

3
3

22
21

28
27

27

23
21

2 3

3 4
2 2

21 23
20 21

29 30
28 28

26 26

24 24
23 22

3 Z

4 5
4 4

23 24
22 23

29 28
2S 25

25 27

23 22
22 22

2 2

6 6
4 5

24 23
22 22

25 26
25 23

26 25

22 21
20 20

3

6
5

1)
10

22
21

27
25

25

21
20

3

5
5

10
10

21
20

27
27

25

22
21

3

6
5

11
10

21
21

21
26

2"5

22
20

2

6
5

11
9

23
21

27
26

23

21
20

12

2
2

6
5

9
8

27
23

27
26

26

22
20

12 11 11 10 11 
11 10 10 10 10

22222
21122

6 6      
5 5      

a s 8 7 6
77754

28 2S 27 26  
27 27 26 25  

27 25 25 26 26
25 24 24 24 25

28 28 29 29 27
26 27 27 27 26

22 20 18 20  
20 18 17 18  

AVER 
AGE

16 
15

S 
8

3

3
2

4
3

8
7

14
13

20
19

23
21

26
25

27
25

23
22



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04111000 GRAND RIVER NEAR EATON RAPIDS, MICH.

LOCATION.

DRAINAGE 

PERIOD OF 

EXTREMES.

Period

DAY

1 
2
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29
30 
31

D5Y

  Lat 42°32

«, 2.5 mile 

AREA.   661 

RECORD.   V 

  1968-69:

ry.

sq mi.

UlTOEER 

MAX MIN

18.0 16.0 
18.0 17.0 
17.0 15.0 
16.0 15.0 
15.0 13.0

14.0 13.0 
13.0 13.0 
13.0 12.0 
14.0 12.0 
14.0 13.0

1J.O 2.0 
14.0 3.0 
14.0 3.0 
16.0 4.0 
17.0 6.0

8.0 
8.0 
7.0 
6.0

5.0 
4.0 
3.0 
2.0 
2.0

11.0 
11.0 
10.0 
9.0 
8.0 
8.0

1.0 
17.0 
15.0 
15.0

12.0 
13.0 
12.0 
12.0 
1^.0

11.0 
10.0 
9.0 
8.0 
8.0 
8.0

APRIL 

MAX MIN

      

om Spring Br 

es: October

(CONTINUOUS 

NOVEMBER 

MAX MIN

10.0 8.0 
10.0 9.0 
10.0 10.0 
10.0 9.0 
9.0 9.U

9.0 V.O 
9.0 9.0 
9.0 8.0 
3.0 8.0 
8.0 7.0

7.0 7.0 
7.0 7.0 
7.0 7.0 
7.0 7.0 
7.0 7.0

6.0 
6.0 
6.0 
5.0

4.0 
3.0 
4.0 
4.0 
5.0

5.0 
5.0 
5.0 
4.0 
4.0

7.0 

MAX

6.0 
6.0 
5.0 
4.0

3.0 
3.0 
3.0 
4.0 
4.0

5.0 
5.0 
5.0
4.0 
3.0

6,0

KAY

MIN

1963

ETHYL 

IE 

MAX

3.0 
3.0 
3.0 
3.0 
3.0

2.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
l.U

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0

MAX

to Ser^mbPr 1969.

ALCUHOL-^CTUATEJ THERMOGRAPH) 

CEMBER JANUARY 

MIN MAX MIN

1.0       
1.0      

1.0       
1.0       
1.0      

JUNE JULY 

MIN MAX MIN

FEBRUARY MARCH 

MAX MIN MAX MIN

0.0 0.0 3.0 2.0 
0.0 0.0 3.0 2.0

0.0 0.0 2.0 2.0 
0.0 0.0 3.0 2.0 
0.0 0.0 3.0 2.0

AUGUST SEPTEMBER 

MAX MIN MAX MIN

1 
2
3
4
5

6
7 
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

:::   - 
8.0

12.0
6.0
6.0

6.0
11.0
11.0
12.0
12.0

14.0
16.0
15.0
11. 0
11.0

11.0
11.0
9.0
9.0

11.0

13.0
16.0
16.0
15.0
13.0

  

  
---
  

7.0

11.0
6.0
6.0

4.0
10.0
11.0
11.0
12.0

12.0
14.0
11.0
9.0
9.0

11.0
9.0
8.0
7.0
9.0

11.0
13.0
ISfO
12.0
11.0

4.0 
6.0
7.0
7.0
8.0

8.0

9.0
9.0
6.0

3.0
2.0
2.0
4.0
6.0

8.0
8.0
8.0
6.0
4.0

5.0
4.0
5.0
L6.0
L7.0

L7.0
L7.0
L9.0
23.0
21.0 
.1.0

2.0 21.0 
3.0 21.0 ]
5.0 19.0
7.0 16.0
7.0 16.0

8.0 16.0

9.0 17.0
6.0 18.0
3.0 18.0

2.0 19.0
1.0 20.0
1.0 20.0
2.0 20.0
4.0 20.0

6.0 19.0
8.U 19.0
6.0 19.0
4.0 19.0
4.0 19.0

4.0 19.0
3.0 19.0
3.0 18.0
4.0 17.0
6.0 18.0

6.0 21.0
6,0 2<!.0
7.0 23.0
9.0 23.0
0.0 23.0
1,0   

1.0 
9.0
L6.0
6.0
5.0

6.0

7.0
6.0
7.0

8.0
9.0
0.0
0.0
9.0

8.0
9.0
9.0
9.0
9.0

9.0
8.0
7.0
7.0
7.0

8.0
1.0
2.0
23.0
23.0

1.3.0

23.0 
23.0
23.0
22.0
22.0

22.0

21.0
21.0
22.0

23.0
23.0
24.0
25.0
25.0

25.0
25.0
25.0
24.0
23.0

22.0
22.0
22.0
22.0
22.0

22.0
22.0
22.0
22.0
22.0
22.0 

23.0

22.0 
22.0
22.0
22.0
22.0

21.0

21.0
21.0
21.0

22.0
23.0
23.0
23.0
24.0

24.0
25.0
24.0
23.0
22.0

22.0
22.0
22.0
21.0
22.0

22.0
22.0
22.0
22.0
22.0
22.0 

22.0

22.0 
22.0
23.0
23.0
23.0

23.0

23.0
23.0
22.0

22.0
23.0
23.0
24.0
24.0

24.0
24.0
25.0
25.0
25.0

24.0
23.0
28.0
25.0
24.0

24.0
24.0
24.0
25.0
24.0

24.0

22.0 
22.0
22.0
22.0
22.0

22.0

22.0
22.0
21.0

21.0
21.0
22.0
23.0
23.0

14.0
24.0
24.0
<!4.0
23.0

22.0
22.0
22.0
22.0
22.0

22.0
22.0
23.0
23.0
24.0

22.0

25.0 
23.0
23.0
23.0
24.0

24.0

23.0
21.0
19.0

__
  
  
  

21.0

1.0
9.0
9.0
8.0
8.0

18.0
18.0
18.0
18.0
17.0

17.0
17.0
17.0
16.0
17.0

20.0

3.0 
3.0
22.0
22.0
23.0

'3.0
.3.0 
20.0
L7.0
L6.0

__
  
  
  
L9.0

0.0
8.0
7.0
6.0
4.0

6.0
6.0
7.0
6.0
6.0

6.0
5.0
5.0
4.0
4.0

1.8.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04113000 GRAND RIVER AT LANSING, MICH. 

LOCATION. Lat 42*45'05", long 84*33'20", in NWj sec.9, T.4 N., H.2 W., Ingha

Cedar River, and at mile 152.

PERIOD OF RECORD.   Water temperatures: October 1963

EXTREMES .  1968-69 : 
Water temperatures: 32.0'c Aug. 19, 20, minimum

Period of record:

REMARKS.   No temperature record October 1 to Novembe 
Oct. 20 to Nov. 23, 7.0-18.0CC. Record for Janu

TEMPERATURE (°C> OF WATER, W 

OCTOBER NOVEMBER 0 

DAY MAX MIN MAX MIN MAX 

1             8.0

5             6.5

to September 1964, October 1966 to September 1969. 

, 3.5°C Mar. 30 to Apr. 2,.

r 22. Temperature ranges: Sept. 16 to Oct. 19, 18.0-25.5°C; 
ary and February 1969 appears questionable. No field measure- 
ave been buried.

ATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

ECEMBER JANUARY FEBRUARY MARCH 

MIN MAX MIN MAX MIN MAX MIN

1:1 1:2 l:l ::; ::: ?:5
7 -        "-    6.0 5.5 5.5 5.5 4.5 4.5 7.0 
8       -«    5.5 5.0 5.5 5.5 4.5 4.5 7.0

10             5.5

12             &I( 
13             6.0

5.5 5.5 5.5 4.5 4.0 6.0

6.0 5.0 5.0 4.5 4.0 6.0 
6.0 5.5 5.0 4.5 4.5 6.0

6.0

7.0 
7.0

6.0

6.0 
6.0

18    -          6.5 6.0 6.0 5.5 5.0 4.5 8.0

20   *   - -  -    - 6.0

22             6.5 6.0 4.5 4.5 5.5 5.5 9.0

26       8.5 8.0 6.0

29       8.5 7.0 6.0 5.5 4.0 4.0       4.5

APRIL MAY 

DAY MAX MIN MAX MIN MA) 

1 3.5 3.5 15.0 15.0 21. <

S.O 6.0 4.0 6.0 4.0 9.0

JUNE JULY AUGUST S 

MIN MAX MIN MAX MIN MAX 

21.0 25.5 25.0 26.5 26.5 29.5

3 4.5 4.0 17.0 16.0 21.0 19.0 25.5 25.0 30.0 26.5 28.0 
4 5.0 4.5 18.0 17.0 19.0 18.0 25.5 24.5 28.0 26.5 28.5 
5 5.5 5.0 19.5 18.0 18.0 17.0 24.5 24.5 28.0 28.0 29.0

7 8.0 6.5 21.0 20.0 16.5 16.5 24.0 23.5 29.0 29.0 28.0 
8 9.0 8.0 20.5 20.0 16.5 16.5 24.0 23.5 29.0 28.5 27.0 
9 10.0 9.0 20.0 18.0 16.5 16.5 25.0 24.5 28.5 28.0 26.0 

10 10.0 10.0 18.0 15.5 16.0 17.0 26.0 25.0 28.5 27.0 26.0

11 10.5 10.0 15.5 13.5 19.0 18.0 27.0 26.0 29.0 27.0 26.0

13 10.5 10.5 13.5 13.0 20.5 20.5 27.0 26.5 30.0 29.0 25.5 
14 11.5 10.5 14.5 13.5 20.5 20.5 28.5 27.0 30.5 30.0 25. S

16 13.5 12.0 17.0 15.5 20. 
17 14.0 13.5 17.0 16.5 20. 
18 14.5 13.0 17.0 16.0 20. 
19 13.0 11.0 16.0 15.5 20. 
20 11.0 10.0 15.5 15.0 21.

21 10.5 10.5 15.0 15.0 21. 
22 10.5 10.5 15.0 15.0 20. 
23 10.5 10.0 15.0 15.0 20. 
24 10.0 9.5 15.5 15.0 20. 
25 11.5 10.5 16.0 15.5 21.

26 13.0 11.5 17.0 16.0 23. 
27 14.5 13.0 17.0 16.5 25. 
26 15.5 14.5 19.0 17.0 25. 
29 15.5 15.0 20. 0 19.0 25. 
30 15.0 14.5 20.5 20.0 25. 
31       21.0 20.5

20.0 29.5 29.0 31.0 30.5 26.5 
20.5 30.0 30.0 30.5 29.5 26.0 
20.5 30.0 28.5 31.5 29.5 26.0 
20.5 28.5 25.5 32.0 31.0 25.0 
20.5 25.5 24.5 32.0 31.0 24.5

20.5 24.5 24.0 30.5 29.5 24.0 
20.0 25.0 24.5 30.5 29.5 24.5 
20.0 25.5 25.0 30.0 29.5 25.0 
20.5 26.5 26.0 31.0 29.0 25.0 
20.5 26.5 26.0 30.0 28.5 23.5

21.0 26.5 26.0 31.0 30.0 24.5 
23.0 26.5 26.5 30.0 26.5 25.5 
25.0 26.5 26.0 30.5 29.5 23.5 
24.5 26.5 26.0 30.5 30.0 22.0 
24.5 26.5 26.0 30.5 29.5 25.0 
   26.5 26.5 29.5 28.5   

6.5

8.5

8.5 
7.0 
7.0 
8.0

6.0

4.5 
3.5 
3.5

3.5

IPTEMBER 

MIN

28.5 
27.0 
26.5 
28.0 
28.5

28.0 
26.5 
26.0 
24.S 
24.5

25.5 
25.0 
24.5 
24.5

25.5 
24.5 
24.5 
24.0 
23.5

23.5 
21.5 
24.0 
23.0 
22.0

23.0 
23.5 
21.5 
21.0 
21.5



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04121500 MUSKEGON RIVER AT EVART, MICK.

LOCATION. L
right bank, 500 ft do 

t mile 123.9.
bridge on U.S. Highway 10 at Evart, 0.4 mile upstr

DRAINAGE AREA. 1,450 sq mi., approximately.

PERIOD OF RECORD. Water temperatures: November 1956 to September 1969.

EXTREMES.  1966-69 :
Water temperatures: Maximum, 23.0*C July 14-18, Aug. 17-19; minimum, freezing point on many days during Decem 

ber to March.

Period of record: .

TEMPERATURE («C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

AVERAGE

MAX

16.0
16.0
16.0
13.0
12.0

11.0
10.0
11.0
11.0
12.0

12.0
11.0
11.0
14.0
15.0

16.0
16.0
16.0
15.0
13.0

11.0
11.0
10.0
9.0
8.0

8.0
7.0
7.0
7.0
7.0
6.0

12.0

MIN

13.0
14.0
13.0
12.0
11.0

10.0
9.0
9.0

11.0
11.0

10.0
9.0

10.0
11.0
13.0

14.0
15.0
15.0
13.0
11.0

9.0
10.0
9.0
8.0
7.0

7.0
7.0
7.0
7.0
6.0
6.0

10.0

NOVEMBER

MAX

8.0
8.0
8.0
7.0
7.0

7.0
1.0
7.0
6.0
6.0

5.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
3.0

2.0
2.0
3.0
3.0
3.0

3.0
3.0
2.0
1.0
1.0
  

4.0

APRIL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18 
19
20

21
22
23
24
25

26
Z7
28
29
30
31

MAX

1.0
2.0
2.0
3.0
3.0

3.0
3.0
4.0
4.0
5.0

5.0
6.0
7.0
8.0
9.0

11.0 
11.0

9.0
9.0

9.0
9.0
8.0
8.0

10.0

11.0
1Z.O
12.0
11.0
12.0
  

MIN

1.0
1.0
2.0
2.0
3.0

2.0
2.0
3.0
4.0
4.0

4.0
5.0
6.0
7.0
8.0

9.0
11.0

8.0
8.0

9.0
8.0
8.0
7.0
8.0

10.0
11.0
11.0
9.0

10.0
  

MAX

12.0
13.0
15.0
16.0
17.0

17.0
18.0
18.0
16.0
13.0

11.0
10.0
9.0

11.0
13.0

15.0 
15.0

12.0
13.0

12.0
13.0
13.0
14.0
16.0

15.0
15.0
ld.0
20.0
19.0
19.0

MIN

6.0
7.0
7.0
7.0
7.0

7.0
7.0
6.0
6.0
5.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
3.0
2.0

2.0
2.0
2.0
3.0
3.0

3.0
2.0
1.0
1.0
1.0
  

4.0

MAY

MIN

11.0
12.0
13.0
14.0
15.0

16.0
16.0
16.0
13.0
11.0

10.0
9.0
9.0
9.0

11.0

12.0

11.0
12.0

11.0
11. 0
12.0
12.0
14.0

13.0
13.0
15.0
18.0
11. 0
18.0

DECEMBER

MAX

1.0
1.0
2.0
2.0
2.0

1.0
1.0
1.0
1.0
1.0

1.0
0.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

O.U
0.0
0.0
0.0
o.o
1.0

1.0

JUNE

MAX

19.0
19.0
17.0
14.0
14.0

14.0
16.0
16.0
17.0
18.0

18.0
20.0
19.0
19.0
18.0

18.0

15.0
17.0

17.0
17.0
16.0
17.0
18.0

18.0
20.0
20.0
20.0
19.0
  

MIN

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

0.0
U.O
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

MIN

18.0
16.0
14.0
13.0
13.0

13.0
13.0
15.0
14.0
15.0

16.0
18.0
18.0
17.0
17.0

16.0

14.0
14.0

14.0
16.0
15.0
15.0
16.0

17.0
18.0
20.0
19.0
18.0
  

JANUARY

MAX

1.0
1.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

U.O
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JULY

MAX

18.0
8.0
8.0
8.0
9.0

9.0
8.0
8.0
9.0
1.0

21.0
22.0
22.0
23.0
23.0

23.0

21. 0
22.0

22.0
22.0
22.0
22.0
22.0

22.0
22.0
20.0
20.0
19.0
19.0

MIN

1.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

FEBRUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
0.0

0.0
1.0
0.0
0.0
1.0

0.0
0.0
0.0
0.0
0.0

1.0
1.0
1.0
  
  
 

0.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
  
 

0.0

AUGUST

MIN

18.0
18.0
18.0
18.0
18.0

18.0
17.0
17.0
18.0
18.0

20.0
20.0
21.0
21.0
22.0

22.0

20.0
21.0

21.0
21.0
21.0
20.0
20.0

20.0
20.0
19.0
18.0
18.0
19.0

MAX

19.0
19.0
19.0
19.0
19.0

2U.O
20.0
21.0
21.0
20.0

20.0
21.0
22.0
22.0
22.0

22.0

23.0
22.0

21.0
20.0
21.0
22.0
22.0

22.0
21.0
21.0
21.0
22.0
22.0

MIN

18.0
18.0
18.0
18.0
19.0

19.0
20.0
19.0
19.0
19.0

18.0
19.0
21.0
21.0
21.0

21.0

21.0
19.0

19.0
18.0
18.0
19.0
20.0

19.0
19.0
19.0
19.0
20.0
20.0

MARCH

MAX

1.0
1.0
1.0
1.0
0.0

0.0
0.0
1.0
0.0
0.0

0.0
1.0
1.0
0.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

0.0
1.0
1.0
1.0
1.0
1.0

1.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
U.O
0.0
0.0
1.0

1.0
0.0
1.0
1.0
0.0

0.0
0.0
1.0
0.0
0.0
0.0

0.0

SEPTEMBER

MAX

22.0
20.0
20.0
20.0
20.0

20.0
20.0
19.0
17.0
16.0

17.0
17.0
19.0
18.0
19.0

20.0

16.0
15.0

14.0
16.0
15.0
14.0
13.0

14.0
14.0
13.0
13.0
13.0
  

MIN

19.0
18.0
18.0
18.0
19.0

19.0
19.0
17.0
16.0
13.0

14.0
14.0
16.0
17.0
18.0

18.0

15.0 
14.0
13.0

12.0
13.0
14.0
13.0
13.0

2.0
2.0
2.0
1.0
1.0
  



STREAMS TRIBUTARY TO LAKE MICHIGAN 4 

04121900 LITTLE HUSKEGON RIVER NEAR MORLEY, MICH.

LOCATION. Lat 43'30'09", long 85°2o'33", in SWjSW} sec.24, T.13 N., R.9 W., Mecosta County, temperature recorder 
at gaging station on right bank at upstream side of highway bridge on 130th Avenue, 0.5 mile downstream from 
Rustford Dam, and 5.2 miles east of Morley.

DRAINAGE AREA. 138 sq mi.

PERIOD OF RECORD. Water temperatures: November 1966 to September 1969.

EXTREMES. 1968-69:
Wat

during December to March.

Period of record:
Water temperatures: Maximum, 28.0'c Aug. 23, 1968; minimum, freezing point on many days during winter periods.

ver during the winter periods. Recorder pe ot marking Mar. 25-31, range not record-

TEMPERATURE <°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER

MAX

17.0
1T.O
15.0
11.0
11.0

9.0
11.0
11.0
13.0
13.0

11.0
12.0
13.0
16.0
17.0

17.0
17.0
16.0
13.0

11.0

11.0 
8.0
9.0

8.0
8.0
8.0
7.0 
7.0
8.0

MIN

12.0
14.0
11.0
9.0
T.O

8.0
9.0
8.0

11.0
10.0

9.0
8.0

10.0
12.0
13.0

14.0
14.0
12.0
10.0

8.0 
T.O
7.0

7.0
7.0
7.0
6.0 
5.0
4.0

NOVEMBER

MAX

11.0
10.0
8.0
8.0
8.0

8.0
8.0
7.0
7.0
7.0

6.0
6.0
6.0
T.O
7.0

6.0
6.0
6.0
4.0

6.0 
7.0
6.0

4.0
4.0
3.0
3.0 
4.0

APRIL

MAX

6.0 
T.O
6.0
8.0

11.0 
11.0
9.0

10.0

10.0
11.0

13.0
12.0

14.0
13.0
10.0

11.0
9.0
9.0

14.0

1S.O
15.0

13.0
 J5-0

11.0

MIN

3.0 
2.0
4.0
5.0

6.0 
7.0
9.0
8.0

6.0
6.0

8.0
11.0

11.0
10.0
8.0

9.0
8.0
7.0

8.0

10.0
12.0

8.0
8.0

MAX

17.0 
18.0
19.0
18.0

21.0 
18.0
14.0
12.0

12.0
11.0

17.0
17.0

19.0
18.0
12.0

13.0
14.0
16.0

18.0

17.0
18.0

23.0
22.0
21.0

MIN

7.0
7.0
6.0
5.0
6.0

7.0
7.0
6.0
6.0
5.0

5.0
4.0
3.0
5.0
6.0

5.0
5.0
4.0
3.0

4.0
5.0 
4.0

4.0
2.0
2.0
3.0
2.0

MAY

MIN

12.0 
13.0
13.0
14.0

14.0 
14.0
12.0
10.0

9.0
9.0

9.0
12.0

13.0
12.0
9.0

11.0
10.0
9.0

1J.O

12.0
13.0

17.0
16.0
15.0

DECEMBER

MAX

3.0
3.0
4.0
4.0
3.0

1.0
2.0
2.0
1.0
0.0

1.0
4.0
4.0
1.0
1.0

1.0
0.0
0.0
1.0

1.0
0.0 
0.0

0.0
0.0
0.0
0.0 
0.0
0.0

JUNE

MAX

17.0 
13.0
14.0
14.0

19.0 
17.0
19.0
20.0

19.0
22.0

17.0
19.0

19.0
18.0
16.0

17.0
15.0
14.0

18.0

18.0
21.0

19.0
19.0

MIN

2.0
2.0
3.0
3.0
1.0

1.0
1.0
1.0
0.0
0.0

0.0
1.0
1.0
1.0
1.0

0.0
0.0
0.0
0.0

0.0
0.0 
0.0

0.0
0.0
0.0
0.0 
0.0
0.0

MIN

13.0 
12.0
11.0
12.0

13.0 
14.0
12.0
12.0

14.0
16.0

15.0
14.0

13.0
14.0
13.0

12.0
12.0
12.0

13.0

16.0
18.0

17.0
17.0

JANUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0

4.0
3.0 
1.0

1.0
1.0
0.0
0.0 
0.0
1.0

JULY

MAX

19.0 
19.0
18.0
21.0

19.0 
19.0
21.0
23.0

23.0
24.0

24.0
24.0

24.0
23.0
21.0

24.0
23.0
22.0 
23.0
24.0

24.0
21.0

22.0
22.0
19.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

3.0

1.0

1.0
0.0
0.0
0.0 
0.0
0.0

FEBRUARY

MAX

2.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

2.0
1.0
0.0
0.0
0.0

0.0
0.0
2.0
3.0

4.0
3.0 
3.0

4.0
4.0
4.0

  

MIN

1.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0

2.0

2.0

1.0
1.0
1.0

-_

AUGUST

MIN

16.0 
17.0
18.0
17.0

15.0 
16.0
16.0
18.0

19.0
19.0

19.0
19.0

20.0
21.0
19.0

19.0
19.0
19.0
19.0 
18.0

18.0
19.0

17.0
16.0
18.0

MAX

21.0 
22.0
23.0
22.0

22.0 
22.0 
23.0
20.0
22.0

21.0
22.0

24.0
23.0

22.0
23.0
24.0

22.0
22.0
24.0 
24.0
24.0

24.0
22.0

23.0
24.0
24.0

MIN

16.0 
16.0
16.0
16.0 

17.0
18.0 
17.0
17.0
15.0

15.0
16.0

18.0
19.0

lb.0
19.0
20.0

16.0
15.0
17.0 
18.0
18.0

18.0
17.0

18.0
18.0
19.0 

17.0

MARCH

MAX

4.0
4.0
5.0
4.0
3.0

4.0
4.0
4.0
4.0
4.0

1.0
3.0
4.0
4.0
5.0

4.0
8.0
7.0
7.0

5.0
4.0

__
  
  

  

MIN

1.0
1.0
1.0
1.0
0.0

2.0
1.0
0.0
0.0
1.0

0.0
0.0
1.0
1.0
1.0

1.0
2.0
3.0
3.0

2.0
3.0

  
  
  

  

SEPTEMBER

MAX

23.0 
21.0
22.0
21.0

21.0 
22.0 
18.0
17.0
17.0

17.0
19.0

18.0
21.0

18.0
17.0
16.0 
16.0

14.0
17.0
1 .0 
1 .0
1 .0

1 .0
1 .0

11.0
15.0

17.0

MIN

17.0 
16.0
17.0
19.0 

18.0
17.0 
16.0
13.0
11.0

12.0
12.0 
14.0
15.0
17.0

17.0
14.0
12.0 
12.0
11.0 

11.0
12.0
13.0 
12.0
11.0

11.0
11.0

9.0
10.0

14.0



50 STREAMS TRIBUTARY TO LAKE MICHIGAN

04122500 PERE MARQUETTE RIVEH AT SGOTTVILLE, MICH.

LOCATION. Lat 43°56'42", long 86*16'43", in IfWjNWj sec.19, T.18 N., B.16 W., Vason County, temperatui 
at gaging station on right bank, 20 ft upstream from highway bridge at south edge of Scottville 1. 
stream from India Creek, and 5.6 miles downstream from South Branch.

DRAINAGE AREA. 709 sq mi.

PERIOD OF RECORD. Water temperatu s: Hay 1968 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 22.0°C July 16, 17; minimum, freezing point on many days during Deci 

March.

Period of record:
Water temperatures: Maximum, 24.0°C June 8, 9, July 16, 17, Aug. 23, 24, 1968; minimum, freezing 

many days during winter periods.

REMARKS. Complete ice cover during winter period. Recorder stopped May 7 to June 4, range 11.0*C to

e recorder 
4 miles up-

>aber to

point on 

20.0°C.

4.0
4.0
4.0
2.0
1.0

0.0
9.0
1.0
1.0
1.0

1.0
1.0
1.0
3.0
4.0

5.0
6.0
5.0
4.0
2.0

10.0
9.0
9.0
9.0
8.0

6.0
8.0
6.0
7.0
6.0
6.0 

11.0

MAX

2.0
5.0
6.0
7.0
7.0

8.0
9.0
9.0

10.0
9.0

9.0
10.0
11.0
2.0
2.0

3.0
3.0
1.0
1.0
1.0

1.0
0.0
9.0
1.0
2.0

2.0
3.0
3.0

12.0
13,0

13.0
14.0
12.0
11.0
10.0

9.0
9.0
9.0

11.0
11.0

11.0
10.0
11.0
11.0
13.0

14.0
15.0
14.0
12.0
10.0

8.0
9.0
9.0
8.0
8.0

7.0
8.0
7.0
6.0
6.0 
5.0

10.0

APRIL

MIN

2.0
2.0
3.0
6.0
6.0

6.0
7.0
8.0
9.0
9.0

8.0
8.0
9.0
0.0
2.0

2.0
1.0
0.0
9.0
9.0

10.0
8.0
8.0
8.0
9.0

11.0
12.0
11.0
9.0

10.0

S.O
8.0
8.0
7.0
7.0

7.0
7.0
7.0
6.0
6.0

5.0
4.0
4.0
5.0
6.0

6.0
5.0
5.0
4.0
3.0

3.0
3.0
4.0
4.0
4.0

4.0
4.0
3.0
2.0
2.0

5.0

MAX

3.0
4.0
6.0
7.0
S.O

16.0
  
  
  
  

  _
  
  
  
  

  
  
  
  
  

  -
  
_  
  

-__
  
  
_  
  

6.0 2.0 2.0
7.0 2.0 2.0
7.0 3.0 2.0
6.0 3.0 3.0
6.0 3.0 1.0

6.0 1.0 1.0
7.0 1.0 0.0
6.0 0.0 0.0
6.0 0.0 0.0
5.0 0.0 0.0

4.0 0.0 0.0
4.0 2.0 0.0
4.0 2.0 2.0
4.0 2.0 1.0
5.0 1.0 0.0

5.0 0.0 0.0
5.0 0.0 0.0
4.0 0.0 0.0
3.0 0.0 0.0
3.0 0.0 0.0

3.0 1.0 0.0
3.0 1.0 1.0
3.0 1.0 1.0
4.0 1.0 0.0
4.0 0.0 0.0

4.0 0.0 0.0
3.0 0.0 0.0
2.0 0.0 0.0
2.0 0.0 0.0
2.0 0.0 0.0
   0.0 0.0 

4.0 1.0 1.0

MAY JUNE

MIN MAX MIN

1.0      
3.0    -'-  
4.0    ~ ~
5.0      
1.0 14.0 12.8

17.0
  
  
  
  

__
  
  
  
  

__
  
  
  
  

__
  
  
  
  

_ 
  
  
  
  

4.0
7.0
7.0
7.0
7.0

7.0
8.0
8.0
8.0
7.0

7.0
7.0
7.0
6.0
6.0

6.0
4.0
5.0
5.0
7.0

6.0
9.0
9.0
9.0
9.0

3.0
4.0
6.0
4.0
4.0

6.0
7.0
6.0
6.0
6.0

5.0
6.0
4.0
5.0
4.0

4.0
4.0
3.0
4.0
5.0

7.0
8.0
9.0
9.0
9.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0
2.0
2.0
1.0

1.0
1.0
1.0
1.0
1.0
0.0 

0.0

MAX

19.0
19.0
18.0
16.0
18.0

18.0
16.0
18.0
18.0
19.0

20.0
21.0
21 ,0
21.0
21.0

22.0
22.0
21.0
20.0
21.0

21.0
21.0
20.0
20.0
21.0

21.0
21.0
19.0
19.0
19.0 
ion

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.0
0.0 

0.0

JULY

MIN

19.0
18.0
18.0
18.0
18.0

18.0
17.0
18.0
18.0
18.0

19.0
20.0
20.0
20.0
20.0

21.0
21.0
20.0
19.0
19.0

19.0
19.0
19.0
18.0
18.0

19.0
19.0
18.0
18.0
18.0 
ion

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
1.0

1.0
2.0
2.0
3.0
3.0

3.0
3.0
2.0
  
  

1.0

0.0 2.0 2.0
0.0 2.0 1.0
0.0 3.0 2.0
0.0 3.0 2.0
0.0 2.0 1.0

0.0 3.0 2.0
0.0 3.0 2.0
0.0 2.0 1.0
0.0 2.0 1.0
0.0 2.0 2.0

0.0 2.0 1.0
0.0 1.0 0.0
0.0 0.0 0.0
0.0 1.0 0.0
0.0 2.0 1.0

o.o 3:0 i.o
0.0 4'.D 2.0
0.0 4.0 3.0
0.0 4.0 3.0
0.0 4.0 2.0

1.0 2.0 2.0
1.0 2.0 1.0
2.0 1.0 1.0
2.0 2.0 1.0
3.0 2.0 2.0

2.0 2.0 1.0
2.0 2.0 1.0
2.0 2.0 2.0
   2.0 1.0
   2.0 1.0 
   2.0 2.0

1.0 2.0 1.0

AUGUST SEPTEMBER

MAX

19.0
19.0
19.0
20.0
20.0

20.0
21.0
21.0
21.0
19.0

19.0
19. 0
20.0
21 -.0
8i!B

ZliO
21 tO
2itB
40.8
19.0

19.0
18.0
19.0
1*9 -.0
28 ;0

20.0
20.0
19.0
20.0
21.0

MIN MAX MIN

18.0
18.0
18.0
16.0
18.0

18.0
19.0
19.0
19.0
18.0

iT.O
18.0
19.0
19.0
19.0

19.0
20.0
20.0
19.0
18.0

17.0
16.0
17.0
18.0
18.0

16.0
18.0
17.0

1.0 19.0
9.0
9.0
9.0
9.0

9.0
9.0
6.0
6.0
6.0

5.0
6.0
6.0
6.0
7.0

7.0
7.0
6.0
4.0
3.0

3.0
4.0
4.04-.a
3.0

3.0
3.0
2.0

19.0 12.0
19.0 12.0

8.0
7.0
8.0
9.0

9.0
8.0
6.0
5.0
3.0

4.0
4.0
5.0
6.0
6.0

7.0
6.0
4.0
3.0
2.0

2.0
2.0
4.0
3.0
2.0

2.0
2.0
2. S
1.0
1.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04123500 MANISTEE RIVER NEAR GRAYLING, HIGH.

=.31, T.27 N., H.4 W. , Crawford County, 
am bridge on State Highway 72, 2.5 miles

LOCATION. Lat 44*41*35", long 84*50'50", i
at gaging station on right bank, 25 ft upst 
Creek, and 6.5 miles northwest of Grayling.

DRAINAGE AREA. 159 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969 (periodic). 
Water temperatures: May 1957 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 22.0°C July 15, 16; minimum, freezing point on many days during January to March.

Period of record:

PERIODIC

DATE

OCT 15 
NOV 01
DEC 02
JAN 02
FEB 10
MAR 03

DETERMINATIONS

TIME

1425 
1310
0925
1050
0950
0820

DIS
CHARGE
(CFS)

186

195
145
140
165

TEMPERATURE

OCTOBER
AY

1
Z
3
4
5
6
7
a
9

10

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

VERA6E

MAX

14.0
14.0
14.0
11.0
10.0
10.0
9.0

10.0
10.0
11.0

11.0
10.0
11.0
14.0
15.0
15.0
15.0
14.0
13.0
10.0

10.0
9.0
9.0
9.0
8.0

8.0
T.O
T.O
7.0
7.0
7.0 

11.0

MIN

12.0
13.0
11.0
9.0
9.0
9.0
9.0
9.0

10.0
10.0

9.0
9.0
9.0

11.0
13.0
4.0
3.0
3.0
0.0
0.0

8.0
9.0
9.0
8.0
8.0

7.0
7.0
7.0
7.0
6.0
6.0 

9.0
APRIL

AY

1
2 
3
4 
5
6
7
8 
9

10

1
2
3
4
5 
6
7 
8 
9
0

1
2
3 
4
5 
6
7
8 
9 
0
1

MAX

4.0
7.0 
7.0
1.0 
7.0
8.0
9.0
9.0 
9.0
7.0 

8.0
9.0

11.0
11.0

11.0

9.0 
10.0

11.0
9.0
8.0

12.0

11.0 
1^.0 
13.0

MIN

3.0
3.0 
4.0
6.0 
6.0
4.0
6.0
7.0 
7.0
6.0 

4.0
6.0
8.0
8.0

9.0

8.0 
T.O

9.0
7.0
7.0

11.0

9.0 
8.0 
9.0

1

OF SPECIFIC CONDUCTANCE,

SPECIFIC
TEM- CON-
PERA- DUCTANCE
TURE (MICRO-
(DEG C) MHOS)

14 480 
7 305

3 285
1 290

19 290
0 260

(°C) OF WATER, WATER YEAR
CONTINUOUS ETHYL ALCOHOL-

WATER YEAR OCTOBER

DATE

APR 01

JUN 02
JUL 01
AUG 06
SEP 12

OCTOBER
HCTUATED

NOVEMBER DECEMBER
MAX

9.0
9.0
9.0
8.0
8.0
8.0
7.0
7.0
6.0
6.0

5.0
5.0
5.0
5.0
6.U
6.0
5.0
5.0
4.0
2.0

3.0
4.0
5.0
5.0
5.0

4.0
3.0
3.0
2.0
3.0

5.0'

MIN MAX MIN

7.0 .0 .0
9.0
8.0
7.0
7.0
7.0
1.0
6.0
6.0
5.0

5.0
5.0
4.0
4.0
5.0
5.0
5.0
4.0
2.0
2.0

2.0
3.0
4.0
5.0
4.0

i.O
3.0
2.0
2.0
2.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.U

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

5.0 2.0 2.0

TIME

1245

0845
1315
0845
0840

1968 TO SEPTEMBER

TEM-
BIS- PERA-

CHARGE TURE
(CFS) (DEG C)

186 3

192 15
260 16
189 15
175 11

1969

SPECIFIC
CON

DUCTANCE
(MICRO-
MHOS)

295
260
300
225
250
260

1968 TO SEPTEMBER 1969
THERMOGRAP
JANUARY

MAX MIN

1
1
1
1
1
1
1
1
1
1

1
1
1
0
0
0
1
1
1
1

2
3
3
3
1

0
0
0
U
1
1 

1
MAY JUNE

MAX

13.0
13.0

14.0
14.0
17.0

12.0

11.0
11.0
12.0
14.0

17.0

11.0

13.0
14.0
14.0

14.0

21.0 
21.0 
19.0
18.0

MIN MAX MIN

10.0 18.0 17.0
11.0 17.0 13.0

12.0 13.0 11.0
12.0 14.0 12.0
12.0 16.0 12.0

10.0 17.0 12.0

7.0 18.0 14.0
8.0 18.0 15.0
9.0 18.0 14.0
9.0 17.0 13.0

12.0 16.0 12.0

9.0 14.0 11.0

9.0 14.0 12.0
10.0 15.0 12.0
11.0 15.0 12.0

11.0 17.0 17.0

14.0 18.0 15.0
13.0      

0 1.0
0 1.0
0 1.0
0 1.0
0 1.0
0 1.0
0 1.0
0 1.0
0 1.0
0 1.0

0 1.0
0 1.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 1.0
0 1.0
0 1.0

0 1.0
0 2.0
0 3.0
0 1.0
0 0.0

0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 1.0 

0 1.0
JULY

MAX MIN

19
18

18
18
18

19

21
21
21
21

22

19

19
19
19

19

19

0 16.0
0 15.0

0 16.0
0 14.0
0 13.0

0 14.0

0 17.0
0 17.0
0 16.0
0 17.0

0 19.0

0 17.0

0 17.0
0 16.0
0 17.0

0 16.0

0 16.0
0 16.0

-1)

FEBRUARY
MAX MIN

1.0 1.0
1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1.0 0.0
1.0 1.0
1.0 0.0

1.0 0.0
1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1.0 0.0
2.0 1.0
2.0 1.0

2.0 1.0
2.0 1.0
2.0 2.0
2.0 2.0
2.0 2.0

2.0 1.0
2.0 1.0
2.0 1.0
     

  

1.0 1.0
AUGUST

MAX MIN

16.0 14.0
17.0 14.0

18.0 16.0
19.0 16.0
19.0 17.0

18.0 15.0

18.0 14.0
19.0 15.0
21.0 1T.O
20.0 18.0

21.0 18.0

21.0 18.0

18.0 14.0 

17.0 13.0
18.0 13.0
19.0 16.0

19.0 15.0

20.0 16.0 
20.0 18.0

MAX

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

2.0
1.0
2.0
3.0
3.0
3.0
6.0
7.0
8.0
8.0

5.0
6.0
5.0
5.0
5.0

3.0
5.0
5.0
4.0
3.0
4.0 

4.0

MARCH
MIN

1.0
0.0
1.0
1.0
0.0
2.0
0.0
1.0
1.0
2.0

1.0
1.0
1.0
1.0
1.0
2.0
3.0
4.U
b.O
5.0

4.0
2.0
4.0
5.0
3.0

2.0
2.0
4.0
2.0
2.0
2.0 

2.0
SEPTbMBER

MAX

20.0
17. a

18.0
19.0
18.0

14.0

13.0
14.0
16.0
16.0

16.0

12.0

11.0 

12.0
13.0
13.0

11.0

11.0 

11.0

MIN

16.0
14.0

15.0 
17.0
17.0
15.0 
14.0
12.0

12.0
12.0
13.0
13.0

14.0 
12.0
10.0 
9.0
9.0 

9.0
11.0
12.0

9.0 
9.0 
9.0
9.0 
9.0 
9.0

12.0



5? STREAMS TRIBUTARY TO LAKE MICHIGAN

04125200 PINE RIVER NEAR LUTHER, MICH.

LOCATION. Lat 44*06'46", long 85*41'00", in NE|SEjNEj sec.24, T.20 N., R.12 W., Lake County, at Walker Bridge, 
5 niles north of Luther.

DRAINAGE AREA. 194 sq mi.

PERIOD OF RECORD. Sediment records: December 1967 to September 1969.

EXTREMES.  1968-69:
Sediment concentrations: Maximum daily, 448 mg/1 July 29; minimum daily, 1 ng/1 Dec. 27 to Jan. 2, Aug. 23-30.

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
<t
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

132
130
150
184
202

178
172
164
156
190

198
174
158
148
146

142
138
158
168
152

144
144
158
168
168

164
158
174
194
178
164

5054

MEAN
DISCHARGE

(CFS)

162
160
160
158
158

158
158
158
158
154

154
154
154
154
154

158
158
160
158
154

162
164
178
260
238

194
194
194
194
198
200

MEAN
CONCEN
TRATION
(MG/L)

8
8

32
79
45

31
25
24
22
26

28
25
22
22
22

20
20
25
25
11

11
11
11
11
15

15
15
15
20
15
15

-

JANUARY

MEAN
CONCEN
TRATION
(MG/L)

8

8
8
8
8
8

8

5
35

18
18
18
18
18
17

LOAD
(TONS)

2.9
2.8

13
39
25

15
11
10
9.3

13

15
12
9.4
8.8
8.7

T.7
7.4

11
11
4.5

4.3
4.3
4.7
5.0
6.8

6.6
6.4
7.0

10
7.2
6.6

305.4

LOAD
(TONS)

.4

.4
3.9
3.8
3.8

3.8
3.8
3.8
3.8
3.3

3.3
3.3
3.3
3.3
3.3

3.3
2.6
2.6
2.6
2.5

2.6
2.7
2.9

35
22

9.4
9.4
9.4
9.4
9.6
9.2

MEAN
DISCHARGE

(CFS)

154
150
146
144
142

142
142
140
138
138

138
138
138
140
150

166
168
218
251
210

186
180
178
174
172

164
168
168
176
176
 

4893

MEAN
DISCHARGE

(CFS)

190
174
186
180
180

180
180
174
164
148

150
150
148
146
146

146
148
142
142
138

136
140
138
140
140

140
134
134
 
 
 

MEAN
CONCEN
TRATION
(MG/L)

11
11
11
11
11

11
11
11

5
5

5
5
5
5

11

22
23
57
75
50

35
30
28
26
25

25
25
25
10
10
 

-

FEBRUARY

MEAN
CONCEN
TRATION
(MG/L)

17
17
17
17
17

17
16
16
16
16

16
16
16
12
12

12
12
16
16
16

24
24
24
24
24

24
22
21

 
 

LOAD
(TONS)

4.6
4.4
4.3
4.3
4.2

4.2
4.2
4.1
1.9
1.9

1.9
1.9
1.9
1.9
4.4

9.9
10
34
51
28

18
15
13
12
12

11
11
11
4.7
4.7
 

295.4

LOAD
(TONS)

8.7
8.0
8.5
8.3
8.3

8.3
7.8
7.5
7.1
6.4

6.5
6.5
6.4

.7

.7

.7

.8

.1

.1

.0

8.8
9.1
8.9
9.1
9.1

9.1
8.0
7.6

 
 

MEAN
DISCHARGE

(CFS)

172
166
172
196
194

168
176
166
162
158

156
174
360
349
244

204
182
172
170
170

168
166
170
168
168

168
168
166
166
166
162

5747

MEAN
DISCHARGE

(CFS)

128
128
128
128
128

136
132
126
126
132

136
136
124
126
124

124
130
150
208
335

413
327
376
457
483

374
278
281
236
186
188

MEAN
CONCEN
TRATION
(MG/L)

10
10
10
20
15

7
7
7
7
7

7
15

119
100
100

183
50

4
4
4

4
4
4
4
4

4
1
1
1
1
1

-

HARCH

MEAN
CONCEN
TRATION
(MG/L)

20
19
18
16
14

12
10

8
6
it

4
4
4
6
6

6
6

15
45

126

112
25
50
67
71

48
45
40
40
40
91

LOAD
(TONS)

4.6
4.5
4.6

11
7.9

3.2
3.3
3.1
3.1
3.0

2.9
7.0

116
94
66

101
25

1.9
1.9
1.9

1.8
1.8
1.9
1.8
1.8

1.8

478.9

LOAD
(TONS)

6.9
6.6
6.2
5.5
4.8

4.4
3.6
2.7
2.0
1.4

1.5
1.5
1.3
2.0
2.0

2.0
2.1
6.1

25
114

125
22
51
83
93

48
34
30
25
20
46

TOTAL 5318



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125200 PINE RIVER NEAR LUTHER, MICH. Continued

EXTREMES, 1968-69. Continued
Sediment loads: Maximum dally, 660 tons July 29; minimum daily, 0.4 ton Dec. 28 to Jan. 2, Aug. 23-30.

Period of record:
Sediment concentrations: Maximum dally, 448 mg/1 July 29, 1

1968, Jan. 1, 2, Aug. 23-30, 1969. 
Sediment loads: Maximum dally, 660 tons July 29

Inlmum daily, 1 mg/1 Oct. 4, 1967, Dec. 27-30, 

; minimum daily, 0.3 ton (estimated) Oct. 6-7, 1967. 

ist Service, U.S. Dept. of Agriculture, North Central Forest Experiment
Station, Cadillac, Michigan.

SUSPENDED SEDIMENTt 

APRIL 

MEAN

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23

25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN

(CFS)

194
206
262
366
580

585
540
490
500
618

560
29
22
90
78

85
08
50
45
86

312
444
472

273

238
222
216
210
200
"

11433

MEAN

(CFS)

801
519
351
326
468

356
269
223
204
187

174
196
214
187
172

164
158
154
152
144

144
146
158
187
170

154
200
379
564
427
255

8185

CONCEN-

(MG/L)

91
61
31
84

179

100
75

112
61

143

89
60
40
35
30

71
110
188
157

85

56
75

146

81

60
52
49
49
82
 

"

JULY

MEAN
CONCEN-

(MG/L)

139
75
40
40

122

78
46
31
25
21

15
22
38
21
20

19
18
17
16
15

14
13
14
21
17

14
100
299
448

87
30

 

(TONS)

48
34
22
83

280

158
109
148

82
239

135
69
35
27
23

55
121
330
231

89

47
90

186

60

39
31
29
28
44
 

2972

(TONS)

301
105

38
35

154

75
33
19
14
11

7.0
12
22
11
9.3

8.4
7.7
7.1
6.6
5.8

5.4
5.1
6.0

11
7.8

5.8
54

305
660
100
21

206.30

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

MAY JUNE 

MEAN MEAN
MEAN

(CFS)

194
186
184
176
176

176
174
184
269
312

242
210
198
186
178

170
166
234
255
218

194
178
166
158 
154

154
150
150
146
138
138

5814

MEAN

(CFS)

261
193
176
168
164

160
160
164
158
154

154
152
150
148
146

146
144
146
150
150

144
140
138
138
140

138
138
138
136
134
136

4764

CONCEN-

(MG/L)

29
29
29
29
29

29
29
29
48
60

45
36
32
29
27

26
25
51
68
52

43
37
32
30 
29

29
25
25
21
16
16

"

AUGUST

MEAN
CONCEN-

(MG/L)

20
17
14
12
12

12
12
12
11
11

11
11
11
11
28

28
28
28
28
20

10

8

~

(TONS)

15
15
14
14
14

14
14
14
35
51

29
20
17
15
13

12
11
32
47
31

23
18
14
13 
12

12
10
10
8.3
6.0
6.0

559.3

(TONS)

14
8.8
6.
5.
5.

5.
5.
5.
4.
4.

4.
4.
4.
4.

11

11
11
11
11
8.1

3.
1.

.

.,
 

.,
2.

158.2

MEAN

(CFS)

138
142
146
154
191

227
209
174
158
150

144
172
219
191
164

150
144
152
182
172

174
142
152
154 
148

443
857
685
411
696
 

7241

MEAN

(CFS)

144
148
148
148
154

158
156
152
152
150

146
144
142
142
150

154
152
150
146
144

142
146
154
160
156

154
150
150
154
156
 

4502

CONCEN-

(MG/L)

16
18
18
18
60

60
60
40
26
23

20
62
61
60
30

16
16
20
30
28

24
20
20
20 
20

300
223

77
50

208
 

~

SEPTEMBER

MEAN
CONCEN-

(MG/L)

8
8
8
8
8

3
3
3
3
3

3
3
3
3
3

3
3
3
6
6

6
6
6
6
6

13
13
13
13
13
 

 

(TONS)

6.0
6.9
7.1
7.5

31

37
34
19
11
9.3

7.8
29
36
31
13

6.5
6.2
8.2

15
13

11
7.7
8.2
8.3
8.3

359
516
141

55
391
 

184.0

(TONS)

3.1
3.2
3.2
3.2
3.3

1.3
1.3
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
2.4
2.3

2.3
2.4
2.5
2.6
2.5

5.4
5.3
5.3
5.4
5.5
 

75.7 

68856
6401.40



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125200 PINE EIVER NEAR LUTHER, MICH. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT! WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS! SIEVE)

DATE 

OCT 04

OCT 
OCT 
OCT

NOV 
NOV

DEC

JAN

JAN 
JAN 
FEB 
FEB

FEB 
FEB 
MAR 
MAR 
MAR

MAR 
MAR 
MAR

MAR 
MAR 
MAR 
MAR 
APR

APR 
APR

APR 
APR

APR 
APR

APR

APR 
APR

APR 

APR

APR 
APR

MAY 
MAY

JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUL 
JUL 
JUL 
JUL

14 
21 
28

04 
12 
18

13

06

20 
27 
03 
10

17 
24 
03 
10 
16

20 
20 
21

24

26 
28
01

03 
04

05 
07

09 
10

14

16 
18

21 

22

25 
28

05 
12

02

09 
12 
13 
16 
23

26

27 
27 
28

30 
01 
03

07

DISCHARGE 
TIME (CFS)

1150 180

0905 
0900 
0930

0920 
0945

1350

0915

0915 
0915 
0900 
0945

0945 
0915 
0920 
0945 
1010

0910 
1450 
1030

0910

1315 
0900 
1200

1600 
1010

1105 
1000

1125 
1030

1045

1035 
0950

1025 

1000

1040 
0930

1100 
1030

1015

0950 
1250 
0900 
0930 
1050

1050

0900 
1530 
1320

1040 
1300 
1010

1000

150 
148 
168

148 
138

393

158

158
200 
185 
150

144 
142 
148 
146 
138

361 
368 
455

469

361 
313 
196

253
381

605 
569

485 
643

296

296 
669

308 

418

285 
221

174 
217

144

160 
174 
223 
152 
150

150

870 
920 
696

685 
825 
349

264

BIS- 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180°C) 
(MG/L)

172 
189 
181 
182 
175

182 
185

141

178

178 
166 
171 
181

183 
184 
188 
183 
185

152 
144 
143

137

145 
145 
168

159
140

134 
119

117 
117

153

153
131

129 
147

138 
126 
154 
164

173 
165

180 
183

178 
173 
164 
180 
181

181

128 
125 
142

109 
136 
146

167

SEDIMENT 
CONCEN 
TRATION

79 
25 
22
11 
15

11 
5 

57 
25 
10

7 
119 
183 

4 
9

8 
6 

18 
17 
16

12 
24 
18 
4 
6

153 
100 
112 
25

67 
71 
48 
40 
91

31 
81 
88 

179 
75

61 
143 
89 
35

71 
146

157 
56

75 
146 
41 
49 
32

29 
36 
68 
29 
18

26 
62
61 
16 
20

20

288 
158 
77

208 
139 
40

36

SEDIMENT 
DISCHARGE

38 
12 
8. 
4. 
6,

4, 
1, 

33 
12 
4.

3, 
126 
99 
1. 
3,

3, 
2, 
9, 
8, 
6,

4, 
9, 
7, 
1, 
2,

28 
149 
99 

138 
19

85 
95 
47 
34 
48

21 
83 
89 

292
115

153 
80 

248 
137 
28

57 
264 
761 
241 
47

85 
177 
32 
29 
45

14 
21 
49 
12 
6.

11 
29 
37 
6, 
8

8 
547 
677 
392
145

385 
310 
38 

157
?A

,9 
.4 
,8

.4 
,9

,6 

,1

,9 
,8

,3 
,6 
,7 
,5 
,5

,7 
,2 
,2 
,6 
.2

.9

.6 
,1

,1

PERCENT PARTICLE SIZE PE 
COARSER (IN MILLIME 
THAN

19

55

45  

28

60 

71
49

100

50
33

33

38 48 67

37 48 73 
48 52 76

39 48 79

77 23 
65 35 
96 4

68 32 
73 27 
67 33

35 44 71 
69 31

16 21 50 
31 36 64 
21 26 55 

81 19 
69 31

89 11 
66 34

87 13 
84 16

75 25 
84 16 

20 22 41 
71 29 
87 13

76 24 
75 25 
79 21 
86 14 
39 61

69 31 
56 44 
62 38 
63 37 
70 30

70 30

22

42
20

RCENT FINER THAN SIZE 
TERS) INDICATED

.500 1.000 2.000

__

__

-

"

 

-

99 100

97 100 
100

99 100

~

96 98 100

97 100 
98 100 
98 100

9 3 100

-



STREAMS TRIBUTARY TO LAKE MICHIGAN SE 

04125200 PINE RIVER HEAR LUTHER, MICH. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS: SIEVE)

DIS 
SOLVED 
SOLIDS
(RESI- SEDIMENT PERCENT PARTICLE SIZE PERCENT FINER THAN SIZE 
DUE AT CONCEN- SEDIMENT COARSER (IN MILLIMETERS) INDICATED 

DISCHARGE 180°C) TRATION DISCHARGE THAN

JUL 14 1010 1ST 170 21 11   43
JUL 22 0820 144 183 13 5.1   38
JUL 28 1040 374 143 409 413   15
JUL 28 1435 405 139 189 207   32
JUL 29 0950 544 143 189 278   15

JUL 29 1355 557 165 706 1062   8
JUL 30 0940 450 134 87 106   17
AU6 01 0930 219 165 20 12   40
AU6 04 0900 170 175 12 5.5   33
AUG 11 1055 156 179 11 4.6   27

AUG 18 0805 146 188 28 11   18
SEP 02 1225 148 182 8 3.2   12
SEP 08 1115 152 180 3 1.2
SEP 15 1050 150 181 3 1.2   33
SEP 22 0805 146 190 6 2.4   50

SEP 29 0850 154 191 13 5.4   46

04125210 SILVER CREEK NEAR LUTHER, MICH. 

LOCATION. L«t 44*07'05", long 85°41'05", In SWjSWj sec.18, T.20 N., R.ll «., 300 ft upstream from county road

DRAINAGE AREA. 4.7 sq mi.

PERIOD OF RECORD. Sediment records: October 1968 to September 1969.

EXTREMES. December 1968 to September 1969:
Sediment concentrations: Maximum dally, 700 mg/1 July 27; minimum dally, 0 mg/1 June 8-11. 
Sediment loads: Maximum daily, 81 tons June 26; minimum dally, 0 tons June 8-11.

REMARKS. Data analyzed and compiled by Forest Service, U.S. Dept. of Agriculture, North Central Forest Experiment 
Station, Cadlallac, Michigan. Periodic determination of suspended-sediment discharge and particle size pub 
lished for water years 1967 and 1968.

SUSPENDED SEDIMENT, DECEMBER 1968 TO SEPTEMBER 1969

MEAN
DISCHARGE 

(CFS)

MEAN 
CONCEN 
TRATION 
(MG/L)

MEAN
DISCHARGE 

(CFS)

JANUARY

MEAN 
CONCEN 
TRATION 
(MG/L)

MEAN
DISCHARGE 

(CFS)

FEBRUARY

MEAN 
CONCEN 
TRATION 
(MG/L)

.13

.14 
1.4 
3.2
.45 
.14

.14 

.14 

.14 

.14 

.57

.54 

.45 

.39

.32 

.25 

.19

.12 

.05

.05 

.05 

.04 

.04 

.04

.04 

.04 

.04 

.04 

.04

.03 

.03 

.04 

.04 

.04

.04 

.15 

.16 

.15

.16

.15

.17
1.15

.23 

.23 

.23 

.34

4.5 
4.5 
4.5

.09 

.09 

.09 

.09 

.09

.09 

.09 

.04

MEAN
DISCHARGE 

(CFS)

4.5 
4.5 
4.5 
4.5 
4.7

4.4 
4.2 
4.2 
4.2 
4.2

4.2 
4.2 
4.2 
4.2 
4.2

4.2 
5.0 
6.9

7.5 
6.7 
6.7 
5.9 
5.5 
5.3

MARCH

MEAN 
CONCEN 
TRATION 
(MG/L)

.04 

.04 

.04

.08 

.09 

.47
3.3
4.6

1.4

TOTAL 163.6



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125210 SILVER CREEK NEAR LUTHER, MICH. Continued

SUSPENDED SEDIMENT, DECEMBER 1968 TO SEPTEMBER 1969 

APRIL MAY

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN
DISCHARGE

(CFS)

5.5
7.8
9.3

16
17

11
10
9.3

14
11

8.3
7.3
6.9
6.7
7.1

7.5
22
15
8.3
7.3

8.8
18
9.5

8.0
7.5

7.3
6.9
6.3
6.1
5.7
 

293.3

MEAN
DISCHARGE 

(CFS)

9.5
7.8
8.0

12
10

7.5
6.7
6.5
6.1
6.1

6.1
7.5
6.1
5.7
5.5

5.3
5.3
5.3
5.3
5.1

5.1
6.1
8.0
6.7
5.5

5.3
30
22
12
7.5
7.5

MEAN
CONCEN
TRATION
(MG/L)

11
40
60

370
440

300
259
259
365
10 ')

47
33
31
31
31

35
550
175

47
33

45
520

6J
40
34

34
34
34
34
34
 

-

JULY

MEAN
CONCEN
TRATION 
(MG/L)

664
100
100
200
150

83
83
83
83
83

83
100

69
69
51

32
32
32
32
13

13
13
40
20
13

13
700
512
200
100

62

LOAD FOR PERIOD (TONS)

MEAN
LOAD DISCHARGE

(TONS) (CFS)

.16 5.7

.84 5.7
1.5 5.7

16 5.7
20 5.7

9.2 5.7
7.3 5.7
6.5 8.3

14.2 13
3.2 7.8

1.0 6.7
.65 6.5
.58 6.1
.56 5.7
.59 5.5

.'71 5.5
33 7.3
7.1 9.5
1.0 7.5
.65 6.5

1.1 6.1
26 5.9
1.7 5.7
.86 5.7
.69 5.5

.67 5.5

.63 5.5

.58 5.3

.56 5.3

.52 5.1
5.0

128.05 196.5

MEAN
LOAD DISCHARGE 

(TONS) (CFS)

17
2.
2.
6.
4. )

1.
1.
1.
1.
1.

1.
2.
1.
1.
.75

.45

.45

.45

.45

.18

.18

.21

.86

.36

.19

.19
57
30
6.8
2.0
1.3

:FS-DAYSI

MEAN
CONCEN
TRATION
(MG/L)

34
51
51
51
51

51
51

147
584
60

60
60
60
60
60

60
65
65
38
38

38
38
49
49
49

49
49
49
49

7
7

"

AUGUST

MEAN
CONCEN-

(MG/L)

62
62
62
62
62

62
62
27
27
27

27
20
14

6
6

6
6
6
6
6

6
43
43
43
43

43
43
43
10
10
10

LOAD
(TONS)

.52

.78

.78

.78

.78

.78

.78
2.2
7.4
1.3

1.1
1.0
.99
.92
.89

.89
1.3
1.7

.77

.67

.63

.61

.75

.75

.73

.73

.73

.70

.70

.10

.10

32.88

(TONS)

1.2
1.1
1.1

.99

.99

.99
1.1

.42

.40

.40

.40

.28

.19

.08

.08

.08

.08

.09

.09

.09

.09

.56

.55

.55

.55

.55

.55

.55

.12

.12

.12

MEAN
MEAN CONCEN-

DISCHARGE TRATION LOAD
(CFS) (MG/L) (TONS)

5.7
5.3
5.5
6.3 2
7.3 3

9.0 5
5.7 1
5.5
5.3
5.0

5.0
11 25
7.8 12
5.
5.

5.
5.
6.
5.
5.

5,
5.
5.
5.
5.

50 60
12 f3

.11

.10

.10

.34

.59

1.3
.15

0
0
o

o
7.3
2.6

.08

.07

.07

.07

.12

.11

.10

.10

.10

.10

.10

.10

81
4.2

7.3 100 2.0
10 100 2.7
34 540 49.6
 

261.5   153.17

SEPTEMBER

MEAN
MEAN CONCEN-

(CFS) (MG/L) (TONS)

4.
4.
4 f
4.
4.

4.
4,
4.
4.
4.

4.
4.
4.
4.
* 

4 g
4,
4.
4.
4.

4.
4.
4.
4.
4.

A<
4.
4.
4.
4^

10 .12
10 .12
10 .12
10 .11
10 .13

4

.52

.50

.50

.50

.49

.49

.11

. 1

. 1

. 1

. 1

. 1

. 1

.80

.80

.80

.80

.85

.81

.80

8 .32
8 .32
8 .34
8 .36
8 .34

   

2047.6 
635.17



PARTICLE-SIZE DISTRIBUTION OF SUSPENSE!) SEDIMENT
(METHOD OF ANALYSIS

STREAMS TRIBUTARY TO LAKE MICHIGAN 

SILVER CREEK NEAR LUTHER, MICH. Continued

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

NOV 04
NOV 12
NOV 18
NOV 25

DEC 09
DEC 13
DEC 13
DEC 16
DEC 23

JAN 20 
JAN 27
FEB 03
FEE 10

FEB 17
FEB 24

MAR 20
MAR 20

MAR 21
MAR 24
MAR 25

MAR 28

APR 01

APR 04
APR 04
APR 04

APR 05

APR 09
APR 09

APR 14
APR 18
APR 21
APR 22
APR 28

MAY 05
MAY 08
MAY 09

MAY 26
JUN 02
JUN 12
JUN 12
JUN 13

JUN 26
JUN 26
JUN 26
JUN 26
JUN 27

JUN 30
JUL 01
JUL 07
JUL 14
JUL 22

JUL 28
JUL 28
JUL 29
AUG 04
AUG 11

AUG 18
AUG 25
SEP 02
SEP 08
SEP 15

SEP 22
SEP 29

DISCHARGE

0955
1330
1430
1010

1005
1035
1425
1025
1120

0945 
1055
0915
1030

1030
0940

Q900
1510

1050
0920
1455

0930

1230

1815
1920
2130

1035

1205
1600

1130
0910
1115
0940
1000

1035
1310
0930

0935
1035
1030
1330
0925

0920
1135
1350
1650
0845

1010
1200
0940
1050
0840

1010
1445
0930
0920
0955

0830
1045
1200
1045
1035

0845
0930

3.8
3.7
5.9
4.5

4.5
17
12
5.1
4.5

4.5 
5.3
5.0
4.4

4.1
4.5

8.8
15

9.0
11
9.8

6.3

5.1

26
35
43

14

12
24

6.9
14
8.5

22
6.3

5.7
12
21

5.5
5.3
6
4
8.0

5
4
8
0

12

38
9.8
6.9
5.9
5.1

19
18
11
6.1
5.5

5.0
4.7
4.5
4.5
5.0

4.4
4.7

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180°C>

160
159
151
130

130
106
110
127
130

163 
140
159
167

163
130

130
125

133
121
133

147

155

99
111
101

120

127
121

144
119
134
109
147

156
146
133

165
154
115
120
137

129
98
98
99
123

115
154
157
151
159

112
113
124
149
152

164
159
161
161
158

156
156

SEDIMENT 
CONCEN 
TRATION

8 
3
7

67
6

11
120
51
10
40

3
12 
16
7
8

6
7

92
166

51
55
46
33
16

11
45 

1340
1340
1200

309

324
407
47 

31
175
45

753
34

51
147
584 
60
38 

49
7

1080
383
122

882
718
753
653
136

540
664
22
69
13

583
442
220
62
27

6
43
10
41
9

67
28

PERCENT 
SEDIMENT COARSER 
DISCHARGE THAN 
(TONS/DAY) .063

.1 50
0 33

1.
 

5.
1.

0

2.

6.

!.
1.
1-

' 

29
93
50

64
56
51
30
38 

67
50 
50
43
13

50
29
91 
84
 

82
80
67
70 
56

55

94
127 72
150

12 91
5.8 99 

11 94
27 71
1.0 89 

.6 81
6.4 81
1.0 76

45 93
.6 76

.8 31
4.8 54

33 83 
1.1 90
.8 74 

.7 76

.1 86
48 77
14 73
2.6 83

226 62
124 69
138 74
88 75
4.5 78

55 81
18 97

.4 64
1.1 25
.2 92

29 93
22 92
6.7 91
1.0 94
.4 93

.1 33

.5 95

.1 70

.5 93

.1 67

.8 87

.4 100

.063 .125 .250 .500 1.000 2.000

1QO 

100



58 STREAMS TRIBUTARY TO LAKE MICHIGAN

04125350 POPLAR CREEK NEAR HOXEYVILLE, HIGH.

LOCATION. Lat 44*10'16", long 85*42*34", in NW}SE} sec.36, T.21 N., R.12 W., Wexford County, at County Road No. llj, 
1.5 miles south of Roxeyville.

PERIOD OF RECORD. Sediment records: November 1968 to September 1969.

EXTREMES. December 1968 to September 1969:
Sediment concentrations: Maximum daily, 841 mg/1 June 26; minimum daily, 29 mg/1 March 7-13. 
Sediment loads: Maximum daily, 1660 tons July 1; minimum daily, 21 tons March 11-13.

REMARKS. Data analyzed and compiled by Forest Service, U.S. Dept. of Agriculture, North Central Forest Experiment 
Station, Cadillac, Michigan.

SUSPENDED SEDIMENT, DECEMBER 1968 TO SEPTEMBER 1969

MEAN 
DISCHARGE

(CFS)

16
16
16
16
16

16
16
16
17
17

17
19
22
18
18

18
17
17
17
16

16
17
17
18
18

19
19
20
21
20
19

545

MEAN 
CONCEN 
TRATION
(MG/L)

30
30
30
30
30

16
16
16
16
16

16
35

114
77
77

77
77
77
77
21

21
21
21
21
21

21
53
53
53
53
53

 

LOAD
( TONS )

1.3
1.3
1.3
1.3
1.4

.69

.6°

.69

.73

.73

.73
1.8
6.8
3.8
3.6

3.6
3.5
3.5
3.5
.91

.91
1.0
1.0
1.0
1.0

1.1
2.7
2.8
3.0
2.9
2.7

61.98

MEAN 
DISCHARGE

(CFS)

20
20
20
20
20

20
19
18
18
18

16
16
18
18
18

18
16
16
15
16

15
16
12
19
14

14
15
15
15
15
14

524

MEAN 
CONCEN 
TRATION LOAD
(MG/L) (TONS)

53
53
30
30
30

30
29
28
28
27

25
25
23
23
23

23
23
23
23
23

23
23
30
40
31

31
31
31
31
31

.8

.8

.6

.6

.6

.6

.5

.4

.4

.3

.1

.1

.1

.1

.1

.1

.0

.0

.93

.0

.93

.0

.5

.1

.2

.2

.2

.2

.2

.2
24 .90

41.76

MEAN 
DISCHARGE

(CFS)

14
15
14
13
13

13
13
13
13
14

14
14
13
13
13

13
14
14
14
14

14
14
14
14
14

14
14
14
 
 
 

383

CONCEN 
TRATION LOAD
(MG/L)

24
24
24
24
24

24
17
17
17
17

17
17
17
7
7

7
7
7
7
7

6
6
6
6
6

6
6
4

- 
 
 

 

(TONS)

.91
1.0
.91
.84
.84

.84

.60

.60

.60

.64

.64

.64

.60

.25

.25

.25

.26

.26

.26

.26

.23

.23

.23

.23

.23

.23

.23

.15
 
 
 

13.21

MEAN 
DISCHARGE

(CFS)

14
13
14
14
14

15
14
14
14
14

15
15
15
1+
14

14
15
17
18
18

18
16
19
21
20

18
17
18
16
16
16

490

MEAN 
CONCEN 
TRATION
(MG/L)

4
4
4
4
4

4
13
13
13
13

13
13
13
10
10

10
10
15
25
91

38
20
30
30
30

20
15
15
15
15
5

 

LOAD
I TONS )

.15

.14

.15

.15

.15

.16

.49

.49

.49

.49

.53

.53

.53

.38

.38

.38

.40

.69
1.2
4.5

1.8
.86

1.5
1.7
1.6

.97

.69

.73

.65

.65

.23

23.76



STREAKS TRIBUTARY TO LAKE MICHIGAN 

0412S3SO POPLAR CREEK NEAR HOXEYVILLE, MICH. Continued

SUSPENDED SEDIMENT, DECEMBER 1968 TO SEPTEMBER 1969 

APRIL MAY

MEAN 
MEAN CONCEN-

 HTCruAD/lC TDATrnW

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

  31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL
TOTAL

(CFS) (MG/L)

18
18
19
26
24

21
21
21
25
26

21
20
19
21
18

29
31
24
20
19

23
28
21
20
19

19
20
20
20
20
"

MEAN
DISCHARG

(CFS)

23
21
20
23
22

19
19
19
18
18

18
19
18
18
18

18
18
18
18
18

17
19
21
19
18

18
46
57
30
26
25

679

DISCHARGE
LOAD FOR

5
5

15
120
101

50
23
50

121
77

33
25
20
20
90

90
150

88
40
31

31
142

55
35
35

35
35
35
35
35
"

JULY

MEAN
CONCEN-

E TRATION
(MG/L)

78
78
78

100
80

76
76
76
76
76

68
68
68
68
68

68
68
68
56
56

56
56

100
56
56

56
400
153

60
14
14

-

LOAD
( TONS )

.24

.24

.77
8.3
6.7

2.8
1.3
2.8
8.2
5.3

1.9
1.3
1.0
1.1
4.4

6.9
13
5.7
2.2
1.6

1.9
11
3.2
1.9
1.8

1.8
1.9
1.9
1.9
1.9
"

LOAD
(TONS)

4.8
4.4
4.3
6.1
4.8

3.9
3.9
3.9
3.7
3»7

3.3
3.5
3.2
3.3
3.3

3.3
3.3
3.3
2.8
2.6

2.5
2.9
5.8
2.9
2.8

2.8
50
24
4.9
1.0

.90

175.90

MEAN

(CFS)

19
18
18
17
18

18
18
20
23
19

19
18
18
18
18

16
20
20
18
18

18
18
17
17
16

16
16
16
16
16
16

MEAN
DISCHARGE

(CFS)

24
23
23
22
20

20
22
20
20
20

20
20
20
20
20

20
20
20
20
19

19
18
18
18
18

18
16
18
18
18
18

612

MEAN 
CONCEN-

(MG/t)

35
27
27
27
27

27
27

142
169

35

30
30
30
25
25

25
100
153
153
100

47
47
47
47
47

47
47
47
47
47
47

AUGUST

MEAN
CONCEN
TRATION
(MG/L)

14
14
14
14
14

14
30
12

2
2

2
2
2

12
14

14
14
14
14
14

14
18
18
18
18

8
8
8
8
6
6

-

(TONS)

1.8
1.3
1.3
1.2
1.3

1.3
1.3
7.7

11
1.8

1.5
1.5
1.5
1.2
1.2

1.2
5.3
8.1
7.5
4.9

2.2
2.2
2.1
2.1
2.0

2.0
2.0
2.0
2.0
2.0
2.0

86.5

LOAD
(TONS)

.91

.87

.87

.83

.76

.76
1.8

.65

.65

.65

.65

.65

.65

.65

.76

.76

.76

.76

.76

.72

.72

.87

.87

.87

.87

.87

.87

.87

.87

.78

.78

25.11

MEAN

(CFS)

17
16
16
18
18

19
17
17
17
15-

16
21
17
16
16

16
16
18
17
16

16
16
16
15
16

47
25
20
24
39

573

MEAN
DISCHARGE

(CFS)

18
18
18
18
20

18
18
18
18
18

18
18
18
18
18

20
18
18
18
18

18
18
19
19
18

18
18
19
19
19
~-

549

MEAN 
CONCEN-

(MG/L)

47
56
56
56
56

56
51
51
51
51

51
200

52
52
34

34
34
34
34
44

44
44
44
44
44

350
116

40
80

258
~~

SEPTEMBER

MEAN
CONCEN
TRATION
(MG/L)

16
16
16
16
30

12
12
12
12
12

12
12
12
12
25

25
25
25
32
32

32
32
32
32
32

28
28
28
28
28
 

-

FOR PERIOD (CFS-DAYS)
PERIOD (TONS)

(TONS)

2.1
2.4
2.4
2.6
2.6

2.9
2.3
2.3
2.3
2.1

2.2
11
2.4
2.2
1.5

1.5
1.5
1.6
1.5
1.9

1.9
1.9
1.9
1.8
1.9

45
7.8
2.1
5,1

27

147.7

LOAD
(TONS)

.78

.78

.78

.78
1.6

.58

.58

.58

.58

.58

.58

.58

.58

.58
1.2

1.3
1.2
1.2
1.5
1.5

1.5
1.5
1.6
1.6
1.6

1.4
l.«
1.4
1.4
1.4
 

32.64

5561
713.51



STREAKS TRIBUTARY TO LAKE MICHIGAN 

04125350 POPLAR CREEK NEAR HOXEYVILLE, HIGH. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, NOVEMBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS! SIEVE)

DISCHARGE
DATE

NOV
DEC
DEC
DEC
DEC

DEC
DEC
DEC
JAN
JAN

JAN
JAN
FEB
FEB
FEB

FEB

MAR
MAR
MAR

MAR
MAR
MAR
MAR
APR 

APR

25
12
09
13
13

16
23
30
01
13

20
24
03
10
IT

24

10
16
19

20
21
24
28
01 

04

APR 0* 
APR 05 
APR 07

APR

APR
APR
APR

APR
APR
APR

MAY

MAY

MAY
MAY 
JUN

JUN
JUN
JUN
JUN
JUN

JUN
JUN
JUN
JUN
JUN

JUN
JUL
JUL 
JUL
JUL

JUL 
JUL
JUL
AUG

AUG
AUG
AUG
SEP
SEP

SEP
SEP
SEP

09

11
14
ie
21
22
28

oe
09

19

02

09
12
12
13
16

23
26
26
26
2T

10
01

14
22

28 
28
29
04

11
18
25
02
08

15
22
29

TIME

1100
1105
1030
1050
1440

1100
1225
1055
1050
1040

1040
1125
0945
1125
1125

1005

1050
0950
1615

1520
1110
0955
0945
1250 

1800

2150 
1130 
1050

1100

0930
0955
0850

1140
0925
1030

1300

0915

1005

1055

1055
1040
1350
0940
1020

1015
0945
1040
1635
0825

0940
1145

1125
0905

0940
1510
0900
0950

0925
0850
1015
1145
1030

1005
0905
0950

(CFS)

15
15
17
24
21

20
17
21
20
17

16
15
14
16
14

14

14
14
18

21
18
19
18
16 

29

38 
23 
20

26

21
19
25

21
31
19

23

26

18

16

17
26
25
18
17

16
59
58
50
26

42
23

18
18

48
53
31
22

20.2
19.0
19.0
18.9
18.9

19.0
18.9
19.0

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180»C)
(MG/L)

152
155
152
143
146

149
152
146
151
155

148
153
150
156
154

146 
156
140
154
141

122
136
136
143
147 

128

121 
134
133

128
127 
136
138
131

135
126
140

145

143

141

146

145
130
131
143
148

146
99
96
108
130

115
137

141
141

110 
119
126
134

149
138
138
139
139

154
153
152

SEDIMENT PERCENT PARTICLE SIZE PERCENT FINER THAN SIZE 
CONCEN- SEDIMENT COARSER (IN MILLIMETERS) INDICATED 
TRATION DISCHARGE THAN
(MG/L) (TONS/DAY) .063 .063 .125 .250 .500 1.000 2.000

24 1.0 63 37
30 1.
16

135 8.

93 7
T 69 31
T 84 16

   
 

 

93 5.4 87 13

77 .2 82 18
21
53
30

) 76 24
L 77 23

83 17

   
   

 

23 .0 65 35

23 .0 74 26
31
24
17
7

6

13
10
33 1.

91 5.
38 1.
30 1.
15

233 18

74 26
71 29
82 18
71 29

100 0
75 25 

46 61 100
30 70
TO 30

19 24 57 95
63 37
63 37
40 60
60 40

 
   
   
__

 

 

_

100
__
_ _
_

540 52 oc. j.o

101 6.2 78 22 
23 1.3 70 30

97 6.9 76 24
145 12 78 22 
33 1.9 70 30
20 l.C 60 40  

88 5.9 67 33

31 1.7 81 19
142 12 87 13    

35 1.8 63 37
27 1.4 59 41 

142 8.9 74 26

169 12 75 25
30 1.5 67 33 

153 7.5 90 10
47 2.0 77 23 
56 2.4 88 12

51 2.3 67 33
550 39
291 20
52 2.5

71 29
77 23
77 23

   
   
   

34 1.5 82 18

44 1.9 80 20
669 107
410 64
223 30

82 18
71 29
71 29

 
   
 

116 8.0 66 34

258 29 75 25      __
78 4.8 73 27
76 3.9 84 16 
68 3.3 90 10
56 2.£

325 22 
156 20 
149 21
72 6.0

89 11

78 22 
53 47 
64 36
54 46

-
 

14 .8 43 57

12 .7 33 67
14 .7
18 .<3
16 .8

50 50
44 56
69 31

   
   
  .

12 .6 83 17

25 1.3 76 24
32 1.6 78 22  

28 1.4 79 21



STREAMS TRIBUTARY TO LAKE MICHIGAN el 

04125450 PINE RIVER NEAR DUBLIN, MICH.

LOCATION. Lat 44°10'45", long 85°45'40", in SEjSEj sec.28, T.21 N., R.12 W,, Wexford County, at County Road No. 50 
bridge, 2.5 miles southwest of Hoxeyville.

DRAINAGE AREA. 241 sq mi.

PERIOD OF RECORD. Sediment records: November 1967 to September 1969.

EXTREMES.  1968-69:
Sediment concentrations 
Sediment loads: Maximu

Period of record:
Sediment concentrations

1969. 
Sediment loads: Maximu

REMARKS. Data analyzed and compiled by Fi 
Station, Cadillac, Michigan.

Maximum daily, 401 mg/1 June 30; minimum daily, 0 ng/1 Aug. 30, 31, Sept. 1-4. 
daily, 1,010 tons June 27; minimum daily, 0 ton Aug. 30, 31, Sept. 1-4.

Maximum daily, 467 mg/1 Feb. 5, 1968; minimum daily, 0 mg/1 Aug. 30, 31, Sept. 1-4, 

daily, 1,010 tons June 27, 1969; minimum daily, 0 ton Aug. 30, 31, Sept. 1-4, 1969.

t Service, U.S. Dept. of Agriculture, North Central Forest Experiment 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER

DA"

8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY
1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN
DISCHARGE

(CFSI
218
218
235
280
307

280
272
258
249
280

307
272
252
244
230

227
224
238
263
241

230
235
246
255
255

255
252
274
299
280
260

7936

MEAN

(CFSI
241
241
241
241
241

241
241
235
235
232

232
230
230
224
224

235
235
241
238
235

238
244
266
343
349

293
293
293
291
291
293

7907

MEAN
CONCEN
TRATION
(M6/L)

20
20
20
60
80

27
27
27
27
60

80
26
26
26
26

26
26
14
14
14

14
14
14
14
14

14
14
14
14
14
14

-

JANUARY

MEAN
CONCEN-

(M6/LI
31
31
14
1
1

1
1
1
14
15

15
15
15
15
15

15
17
17
17
17

17
17
17

115
120

93
93
93
93
93
93

 

MEAN
LOAD DISCHARGE
<TONS) (CFS)

12 249
12 241
13 230
45 224
66 221

20 221
20 221
19 221
18 218
45 216

66 216
19 213
18 216
17 218
16 232

16 252
1

1
1
1

258
.0 310
9 363
1 315

7 283
9 277
3 274
6 252
6 251

6 249
5 252

255
274
263

8

573.0 7485

MEAN

(TONS) (CFS)
20 291
20 266
9
9
9

9
9
8
8
9

9
9
9
9
9

266
252
244

255
255
238
227
221

230
224
218
216
216

9.5 207
11 210
11 213
11 204
11 204

11 204
11 207
12 204

106 204
113 204

74 204
74 204
74 204
73
73
74

907.4 6292

MEAN
CONCEN
TRATION
(MG/LI

16
16
16
16
16

16
16
16
11
11

11
11
11
11
15

20
25
34
50
33

33
33
33
33
33

33
33
33
30
30
 

-

FEBRUARY

MEAN
CONCEN-

(MG/LI
93
63
63
45
40

48
48
35
26
23

23
23
21
19
17

15
13
13
13
13

27
27
27
27
27

27
27
10
 
 
 

 

LOAD
1TONSI

11
1

.9

.7

.5

.5

.5
9.5
6.5
6.4

6.4
6.3
6.4
6.5
9.4

14
17
28
49
28

25
25
24
22
22

22
22
23
22
21
 

490.5

(TONS!
73
45
45
31
26

33
33
22
16
14

14
14
14
11
10

8.4
7.3
7.5
7.2
7.Z

15
15
15
15
15

15
15
5.8
 
 
--

549.4

MEAN
DISCHARGE

(CFS)
255
255
258
285
291

263
266
255
252
244

244
263
397
488
363

307
313
274
263
260

255
255
255
249
227

238
252
252
238
238
241

8496

MEAN

(CFSI
196
193
199
199
199

202
196
196
196
193

190
190
193
182
182

182
190
218
293
427

508
427
458
553
580

486
37*
363
335
302
286

8890

MEAN
CONCEN
TRATION
(MG/L)

30
30
30
50
50

22
22
22
22
22

22
40

102
160
100

231
80
50
36
36

36
36
36
36
36

36
31
31
31
31
31

-

MARCH

MEAi.
CONCEN-

I MG/LI
10
10
10
10
10

10
8
8
8
8

8
e
8

10
10

10
10
15
31

188

241
242
242
195
181

165
120
115
110
105
102

 

LOA
(TOW

21
21
21
38
39

It
16
15
15
14

14
28

109
211
98

191
68
37
26
25

25
25
25
24
22

23
21
21
20
20
20

1269

(TON

8
25

217

331
279
299
291
283

217
121
113
99
86
79

2530



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125450 PINE RIVER NEAR DUBLIN, MICH. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN

(CFS)

288
299
357
467
655

695
625
590
610
710

675
530
436
391
377

385
497
735

502

427
522
565
467
388

349
327
318
307
293
 

14482

MEAN
DISCHARGE 

(CFS)

1080
660
454
418
528

460
360
311
281
267

250
272
291
264
248

238
227
224
221
216

210
218
246
272
258

238
504
608
642
578
387

11429

TOTAL DISCHARGE

MEAN 
CONCEN-

(MG/L)

102
102

88
163
317

310
305
181
244
254

204
165
140
128
94

94
140
249

305

116
241
206
140

88

88
93
93
83
70
 

 

JULY

MEAN
CONCEN
TRATION 
(MG/L)

253
295
337
259
181

144
93
75
65
62

56
63
70
62
45

33
23
19
15
10

5
13
50
60
50

35
200
250
206
185

95

~

MEAN 
MEAN CONCEN-

(TONS)

79
82
85

206
561

582
515
288
402
487

372
236
165
135
96

98
188
494

413

134
340
U4
177
92

83
82
80
69
55
 

7417

(CFS) (MG/L) (TONS)

283 6
24 5
26 4
28 3
25 3

25 3
22 3
22 4
30 7
48 9

37 7
33 5
28 4
22 4
25 3

221 2
252 3

47
38
32
27
23

23
22
30
75

108

72
47
35
29
24

14
22

318 58 50
355 77 74 
327 66 58

291 55 43
269 4
252 4
241 3<

35
29
25

230 35 22

221 33 20
216 2'
213 2"
210 2
202 2
193 1

8404

17
16
14
11
9.4

1097.4

MEAN

(CFS)

202
202
204
218
261

319
305
253
235
216

202
250
302
278
238

238
210
218
250 
248

221
207
213
221
213

580
1040
954
567
853
 

9905

AUGUST

LOAD 
(TONS)

733
526
413
2 2
2 8

1 9
0
3
8
5

8
6

55
44
30

21
14
11
9.0
5.8

2.8
7.7

33
44
35

23
272
410
357
289

99

4503.3

MEAN
MEAN CONCEN-

(CFS) (MG/L) (TONS)

319 55
291 40
272 32
258 25
250 23

248 22
250 20
250 19
246 18
232 17

230 15
227 15
224 15
224 15
221 63

221 63
221 63
218 63
218 63
218 63

216 63
213 10
210 10
210 10
210 10

207 8
207 6
204 4
204 2
202 0
202 0

7123

47
31
24
17
16

15
14
13
12
11

9.3
9.2
9.1
9.1

38

38
38
37
37
37

3
.8
.7
.7
.7

.5

.4

.2

.1

532.8

MEAN
DISCHARGE 

(CFS)

202
202
202
202
213

213
213
213
213
210

210
207
204
204
207

210
210
207
204
202

202
202
207
221
216

216
213
213
213
213
"

6264

MEAN 
CONCEN-

tMG/L)

20
20
20
20
40

58
58
64
64
64

50
50
45
40
30

33
24
24
50 
50

24
3
3
3
3

300
359
350
235
401
 

-

SEPTEMBER

MEAN
CONCEN
TRATION 
(MG/L)

0
0
0
0
2

2
2
2
2
2

2
2
2
2
2

2
2
2
6
6

6
6
6
6
6

7
7
7
7
7
 

-

FOR YEAR (CFS-DAYS) 
EAR (TONS)

(TONS

11
11
11
12
28

50
48
44
41
37

27
34
37
30
19

21
14
14
34 
33

14
1.
1.
1.
1.

70
1 10

02
60
24
 

4237.

LOAD 
(TONS)

: .2

.

.

.

; .

.

' .C
.0 

5 .7

10461 
2416 .4



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125450 PINE RIVER NEAR DUBLIN, MICH. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS: SIEVE)

PARTICLE SIZE PERCENT FINER THAN SIZE 
(IN MILLIMETERS) INDICATED

.063 .125 .250 .500 1.000 2.000DATE

OCT 07 
OCT 14 
OCT 21 
OCT 28 
NOV 04

NOV 18 
NOV 25

DEC 09

DEC 16 
DEC 23 
DEC 30 
JAN 06

JAN 20 
JAN 27

FEE 10

MAR 03 
MAR 10

MAR 19

MAR 20 
MAR 21

MAR 24 
MAR 25

MAR 28 
APR 01 
APR 03

APR 05 
APR 07 
APR 08

APR 09 
APR 10

APR 16 
APR 18 
APR 18 
APR 19

APR 21

APR 22 
APR 23

APR 28
MAY 05

MAY 19 
MAY 26

JUN 06 

JUN 09

JUN 13 
JUN 16 
JUN 23 
JUN 26 
JUN 26 
JUN 27 
JUN 27 
JUN 30

JUL 01 
JUL 01 
JUL 03 
JUL 05 
JUL 07 
JUL 07 
JUL 22 
JUL 28 
JUL 28 
JUL 29

JUL 29 
AUG 04 
AUG 11 
AUG 18 
AUG 25 
SEP 08 
SEP 15 
SEP 22 
SEP 29

DISCHARGE 
TIME (CFS)

1425 266 
1015 238 
0950 232 
0855 263 
1040 230

1115 
1155

1100

1145 
1330 
1135 
1125

1135 
1215

1200

1120 
1110

1125

1625 
1425

1025 
1300

1000 
1320 
1530

1435 
1255 
1025

1025 
1140

1005 
1125 
1645 
1030

0955

1515 
1005

1100 
0905

1035 
1020

1000 

1115

1000 
1045 
0930 
1830 
2145 
0755 
1250 
1125

0925
1725 
1310 
1450 
1100 
1145 
0930 
0915 
1530 
1020

1420 
1110 
1110 
0915 
0950 
1005 
0945 
0745 
1010

299 
266

258

291 
258 
238 
241

238 
288

230

202 
204

283

480

551 
585

402 
293 
377

683 
646
580

574 
730

377 
730 
785 
708

419

553 
589

318 
255

365
218

316 

238

305 
221 
213 
742 
812 

1006 
1076 
853

1168 
1096 
440 
553
360 
264 
218 
503 
570 
363

650 
256 
230 
218 
210 
213 
207 
202 
213

DIS 
SOLVED 
SOLIDS 
(RESI 

DUE AT 
180°C) 
(MG/L)

170 
179 
180 
182 
182

163
170

173

175 
173 
178 
178 
181 
181 
166 
170 
182

193
191

167

148

148 
135

152 
165 
156

131 
118 
129

133

156 
136 
140 
129

151

138 
136 
154 
164 
176

158 
185

164

180

180 
184 
187 
138 
120 
117 
121 
125

137 
138 
166 
164 
176 
174 
185 
142 
137 
145

132 
176 
181 
182 
187 
183 
184 
182 
186

SEDIMENT CONCEN 
TRATION
1MG/L)

27 
26 
14 
14 
16 
11 
34 
33 
30 
22

102 
231 
36 
31 
14 
15 
17 
93 
63 
23

13 
27 
10 
8 

10 
31

230

195
181

115 
102 
88

317 
305 
182

244 
254

128 
94 

248 
250 
270 
305 
116

241 
206 
88 
93 
33 
56 
77 
33 
20 
58

64 
50 
45 
24 
3 

351 
429 
353 
365 
401

253 
252
337 
181 
93 
62
13 

215 
201 
191

220 
25
15 
63 
10 
2 
2 
6 
7

SEDIMENT 
DISCHARGE 
(TONS/DAY)

19 
17 
8.8 
9.9 
9.9 
6.2 

27 
24 
21 
15

121 
181 
25 
20 
9.1 
9.4 

11 
72 
46 
14

7.2 
15 
5.5 
4.4 
5.2 

24 
163 
298

270

290 
286

12 
8

20 
58 
532 
285

378 
501 
388 
137 
96 

489 
530 
516 
407 
131

360 
328 
93 
80 
23 
47 
75 
19 
11 
49

41 
37 
37 
14 
1.7 

703 
941 
959 

1060 
924

798 
746 
400 
280 
90 
44 
7.7 

292 
309 
328

386 
17 
9.3 

37 
5.1 
1.2 
1.1 
3.3 
4.0

PERCENT 
COARSER 
THAN 
.063

63 
73 
50 
79 
69 
45 
65 
73 
73 
64

61 
96 
64 
81 
57 
67 
59 
92 
87 
83

61

70 
50 
40 
94

-

89

77 
82 
8? 
88 
77 
80

78

84 
82

64 
81 
91 
83

86
81 
73 
75 
66

75 
82 
70 
60

83 
42 
49 
71 

100 
53 
59 
58 
63 
78

6 
6 
8

7 
8 
7 
4 
5 
6

6
7 
9 
70 
50

33
57

100

100



64 STREAMS TRIBUTARY TO LAKE MICHIGAN

04125510 PINE RIVER NEAR WELLSTON, MICH.

LOCATION.  Lat 44'12'47", long BS>'S3'4T<> in SEiNWjSWi sec.16, T.2 N., H.13 W., Manistee County, 
3 miles east of Wellston.

DRAINAGE AREA. 265 sq mi.

PERIOD OF RECORD. Sediment records: October 1966 to September 1969.

Sediment concentrations: Maximum daily, 641 mg/1 June .26; minimum daily, 29 mg/1 Mar. 7-13. 
SUSPENDED SEDIMFNT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

at Stronach Dam
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTON, HIGH.   Continued

EXTREMES, 1968-69.   Continued
Sediment loads: Maximum daily, 1,060 to July 1; minimum dally, 21 tons Mar. 11-13,

Period of record:

Sediment loads: Ha

MARKS.   Data analyzed

ximum daily,

and compile

2,390 tons Dec. 9, 1966; m

d by Forest

SUSPENDED SEDIMENT

-V. U N

U«Y (CKS)

1 JS5
2 372
3 -4?b

* 3<+b
b 722

B 79J
7 714
e 69j
9 f 1 (

1 7"3

11 799
1? 687
13 572
14 5.'2
15 4H1

In 485
17 389
15 799
1« 322
f 652

21 334
22 617
23 693
24 6 ib
23 502

26 441'
27 416
2* 411
29 391
3 372
31

TOT«L 17511

 it.'iN

0«Y (CFS)

1 1 fti
2 7"
3 23
4 67
3 58

n 46

7 91
^ 2 1
9 .Hi

1 72

] 1 5b
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Ib 3,

16 22
1 1 14
la ( ;3
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2? "2
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25 31
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-.(-  vw
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(MC,/L)
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lib
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r 12
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(TONS)
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1966; m'nlmum
inimum ^ally,

dally. 29 mg/1
29 tons Mar.

Service, U.S. Dept. of Agriculture, North

, WATER YEAR OCTOB,. t 1968 TO

 

-it

,Y

N
"  MN CuNCtN-

(Ol-b) (MG/L) '(TONS)
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JJ-J

83 83
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19 109

333 119 108
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376
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o3
M3
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526
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4.15
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3i> 125
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J43
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355
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47 144
10 115

3b5 111 115

156 326 110 97
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44 '
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?(. 123
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11-13, 1969
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1969.
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SEPTEMBER 1969
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STREAKS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTON, HIGH. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEHBFR 1969 
(METHOD OF ANALYSIS* SIEVE)

DIS 
SOLVED 
SOLIDS 
(RESI- SEDIMENT PERCENT PARTICLE SIZE PERCENT FINER THAN SIZE 
DUE AT CONCEN- SEDIMENT COARSER 'IN MILLIMETERS) INDICATED 

DISCHARGE 180°C) TRATION DISCHARGE THAN

OCT 04 1300 330 
OCT 07 1700 330 
OCT 14 1100 310 
OCT 21 1025 297 
OCT 28 1050 318

NOV 04 1130 286 
NOV 12 1115 278

NOV 25 1250 330 
DEC 02 1320 330

DEC 09 1210 314 
DEC 13 1200 470 
DEC 16 1340 364

JAN 06 1250 
JAN 13 1455 
JAN 20 1230

FEB 03 1100

FEB 11 1020 
FEB 17 1230 
FEB 24 1130
MAR 03 1215
MAR 10 1235

MAR 16 1200
MAR 20 1045
MAR 21 1015

APR 04 1235
UN 30 1325
UL 01 1525
UL 02 1630

UL 03 1430
UL 05 1410
UL 07 1225
UL 14 1250

JUL 22 1010

JUL 28 1140
JUL 28 1610
JUL 29 1050
JUL 30 1550
AUG 01 1330

AUG 04 1200 
AUG 11 1145
AUG 18 0950
AUG 25 0920
SEP 02 1040

SEP 08 0915
SEP 15 0915

SEP 29 1035

LOCATION.  Lat 44°11'
gaging station on

310 
305 
314

343

318 
293 
293
282
282

274
480
612

518
964
1128
881

600
687
497
359
282

722
734
720
578
385

326

286
282
278

274
270

274

198 
210 
217 
124
215

229 
233

210 
210

217 
175 
199

218 
220 
217

206

215 
226 
226
232
227

236
181
158 
155

178
133
137
138

159
151
171
200
232

148
147
158
161
192

211

229
232
233

236
238
230 
233

100 
130 
97 
49
41

40 
56
76 
57 
69

66 
143 
61

56

62
56 
42
64 
62

98 
49 
36
64
29

35
198
206 
209

212
419
583
207

149
252
106
52

106

428
418
294
152
126

40

128
110
47

96
104
95 

175

I ura^/ Kfl 
89 

116 
81 
39 
35

31 
42
73
51 
61

56 
181 
60 

177
47

52 
46 
36
65 
57

84 
39 
28
49
22

26
250
340 
361
221

118 
297

1090
1780
492

241
467
142
50
81

834
828
572
237
131

35
110 
99
84
35

71
76
67 

129

84 
28 
67 
63 
73

65 
82
80 
79 
43

77 
66 
70 
88
75

65 
80 
79
78 
77

90 
51 
67
89
 

71
 

72
76

86 
85
48
74
60

59
76
60
65
97

27
45
73
58
66

50
64 
70
81
70

75
89
78 
89

16 
12 
33 
37 
27

35 
18
20 
21 
57

23
34 
30 
12
25

35 
20 
21
22 
23

10 
49 
33
11
28

29
28
33 
28
24

14 
15
52
26
40

41
24
40
35
3

73
55
27
42
34

50
36 
30
19
30

25
11
22
11

04126200 LITTLE MANISTEE RIVER NEAR FREESOIL,

right bank, 25 feet upst

DRAINAGE AREA.   200 sq ml.

PERIOD OF RECORD.  Ch
Water temperatures:

EXTREMES .  1968-69 :
Water temperature

during December

Period of record:
Water temperature

during winter p

emlcal an
October

s: Maxim
to March

s: Maxim
erlods.

ream from

alyses: October 1968 to

'sixmli

Septemb

e Bridge, 5 .8 miles

~

~

3

 

 
31

-_
33
40

 
 
 
 

 
 
 
 
 

 
 
 
 
 

-

.
 
 

 
 

 

MICH.

II II II II

II II II

II II

II II II

   

90 93 93

_-

47 90 100
62 95 100
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-

_
     
 

__
 

 

north of Freesoll, 7.4 mil

~

"

I-

 

100

 
 

II

 
 
 
 

 
 
 
 
 

 
 
 
 
 

-
_
 
 

 
 
 

es up-

er 1969 (periodic).
1956 to September 1969.

urn, 20 O*C June

urn, 22.5*C June

27, July

17, 18, 1

10, 12-

957, Ju

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE,

DATE

OCT 08
NOV 05
DEC 12
JAN 08
FEB 05

C

TEM-
DIS- PERA-
H RGE TURE

TIME (C S) (DEC C)

1335
1410
0840
1500
1000

64 10
52 7
75 4

159 0
150 0

SPECIFIC
CON

DUCTANCE
(MICRO-
MHOS)

320
250
280
300
295

15, 20, 21;

ly 15, 16,

WATER YEAR

DATE

APR 01
MAY 06
JUN 04
JUL 16
AUG 06 
SEP 04

minimum

1968; ml

OCTOBER

TIME

1200
1420
0930
1230
1120 
1105

, freezl

nlmum, f

1968 TO

DIS
CHARGE
(CFS)

287
213
182
205
204 
158

ng point on several

reezing point on ma

SEPTEMBER 1969

SPECIFIC
TEM- CON-
PERA- DUCTANCE
TURE (MICRO-
(DEG C) MHOS)

9 245
15 280
11 270
18 300
16 300 
15 310

days

ny days



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04126200 LITTLE 1IANISTEE RIVER NEAR FREESOIL, MICH. Continued

MAX

13.0
14.0
13.0
11.0
10.0

9.0
9.0

11.0
11.0
11.0

0.0
0.0
1.0
3.0
4.0

15.0 
14.0
14.0
12.0
10.0

9.0
9.0
9.0
8.0
8.0

8.0
7.0
7.0
7.0
7.0
7.0

10.0

MIN MAX

12.0 9.0
13.0 9.0
1 .0 8.0

.0 7.0

.0 7.0

.0 8.0

.0 7.0

.0 7.0
10.0 7.0
10.0 6.0

9.0 6.0
9.0 6.0
9.0 6.0

11.0 6.0
12.0 7.0

13.0 7.0

12.0 6.0
10.0 4.0
8.0 3.0

7.0 4.0
9.0 4.0
S.O 6.0
8.0 6.0
7.0 6.0

7.0 5.0
7.0 5.0
7.0 4.0
6.0 3.0
6.0 4.0
6.0

9.0 6.0

MIN MAX MIN MAX

7.0 4.0 4
8.0 5.0 4
7.0 6.0 5
6.0 5.0 4
6.0 4.0 2

7.0 2.0 2
7.0 2.0 2
6.0 3.0 2
6.0 2.0 2
4.0 2.0 2

4.0 3.0 2
5.0 5.0 3
4.0 6.0 3
6.0 3.0 2
6.0 2.0 1

6.0 2.0 1

4.0 2.0 1
3.0 2.0 2
3.0 3.0 2

3.0 3.0 3
4.0 3.0 3
4.0 3.0 2
6.0 2.0 1
5.0 1.0 1

4.0 1.0 1
4.0 1.0 1
3.0 1.0 0
3.0 1.0 1
3.0 1.0 1
   1.0 1

5.0 3.0 2

APRIL MAY JUNE

MAX

4.0
6.0
7.0
6.0
7.0

8.0
9.0
9.0
9.0
9.0

9.0
9.0

12.0
11.0

12.0

11.0

11.0 

10.0
9.0
9.0 

10.0
12.0

11.0
11.0
11.0
11.0
12.0

MIN MAX

3.0 12.0
4.0 13.0
4.0 14.0
6.0 16.0

.0

.0

.0

.0

.0

.C

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

. 0

.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 2.0

JULY

MIN MAX MIN HAX

9.0 17.0 14
Ll.O 14.0 13
Ll.O 13.0 11
L2.0 11.0 10

6.0 17.0 13.0 13.0 11

4.0 15.0 14.0 14.0 12
6.0 17.0 :
8.0 15.0 3
9.0 13.0

3.0 16.0 12
L3.0 16.0 13
L2.0 16.0 12

:.o 13.0 11.0 17.0 12

6.0 12.0
6.0 11.0

9.0 14.0

9.0 15.0 13
9.0 17.0 13

9.0 16.0 13
11.0 15.0 11.0 17.0 13

10.0 18.0 13.0 16.0 12

S.O 11.0

8.0 13.0 

9.0 11.0
7.0 14.0
7.0 14.0

8.0 15.0

10.0 14.0
11.0 16.0
9.0 19.0
8.0 19.0
8.0 18.0 
   i n . n

0.0 14.0 12

0.0 13.0 12
0.0 13.0 11
1.0 14.0 11

2.0 16.0 13

1.0 17.0 16
2.0 20.0 17
4.0 19.0 18
6.0 18.0 17
4.0 18.0 17 
i-n    _

MIN MAX

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
0.0
0.0

0.0
1.0 
2.0
2.0
1.0

2.0
3.0
4.0
1.0
0.0

0.0
0.0
1.0

.0

.0

.0
  0
.0

.0

.0
  0
.0
.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0
  0
.0
.0

.0

.0

.0
1.0   
1.0   
1.0   

1.0 2.0

MIN

1.0
1.0
1.0
1.0
0.0

0.0
0.0
0.0
1.0
1.0

1.0
1.0
1.0
0.0
0.0

0.0
0.0
1.0
2.0
1.0

2.0
3.0
3.0
4.0
3.0

2.0
2.0
2.0
  _
  
  

1.0

AUGUST

MIN MAX MIN

.0 18.0 16.0      

.0 17.0

.0 17.0

.0 17.0

.0 18.0

.0 17.0

.0 17.0

.0 17.0

.0 18.0

.0 20.0

.0 19.0

.0 20.0

.0 20.0

.0 20.0

.0 19.0

L6.0   
L6.0
6.0
6.0   

6.0
4.0 19.0
6.0 19.0
5.0 18.0
7.0 17.0

7.0 17.0
7.0 18.0

7.0 19.0
7.0 19.0

8.0 1S.O

.0 18.0 16.0 18.0

.0 20.0 17.0 1T.O

.0

.0   

.0   

.0

.0

.0   

.0   

.0   

   17.0
   18.0

   18.0

   18.0
   18.0
   18.0
   19.0
   19.0 
   i o . n

  _
  
  _
  

  
17.0
16.0
16.0
14.0

14.0
14.0

17.0
16.0

16.0

16.0

14.0
13.0
14.0

16.0

16.0
15.0
16.0
16.0
17.0 
i 7 . n

MAX

4.0
3.0
4.0
4.0
3.0

4.0
3.0
3.0
2.0
3.0

2.0
2.0
3.0
3.0
4.0

4.0
6.0 
7.0
8.0
7.0

5.0
5.0
6.0
5.0
4.0

3.0
4.0
3.0
3.0
2.0
4.0

4.0

MIN

2.0
1.0
2.0
1.0
1.0

2.0
1.0
1.0
2.0
2.0

1.0
0.0
0.0
2.0
1.0

1.0
3.0 
4.0
5.0
5.0

3.0
2.0
4.0
4.0
3.0

2.0
1.0
3.0
2.0
2.0
1.0

2.0

SEPTEMBER

MAX

18.0
17.0
17.0
18.0
18.0

18.0
17.0
15.0
14.0
13.0

14.0
14.0

15.0
16.0

15.0

13.0

12.0
13.0
13.0
12.0 
11.0

12.0
12.0
12.0
10.0
12.0

MIN

16.0
14.0
14.0
16.0
16.0

16.0
15.0
13.0
12.0
11.0

12.0
12.0

13.0
14.0

14.0

11.0

11.0
11.0
12.0 
11.0
11.0

11.0
11.0
10.0
9.0
9.0



§8 STREAMS TRIBUTARY TO LAKE MICHIGAN

04127000 BOARDMAN RIVER NEAR HAYFIELO, HIGH.

LOCATION. Lat 44*38'18", long 85*31'10", in SEjNEj sec.21, T.26 N., R.10 W. , Grand Traverse County, tempe 
recorder at gaging station on right bank, 25 feet downstream from Brown's Bridge, 300 feet downstream 
East Creek, 0.9 mile downstream from Brown's Bridge Dam, 1.0 mile northeast of Mayfield, and 9.6 miles

DRAINAGE AREA.  223 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969 (periodic). 
Water temperatures: June 1961 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 19.0*C on several days In July, Aug. 9, 10, 18-20, 31, Sept. 1; minimum, 1.0 C 

Dec. 28 to Jan. 15.

Period of record:
Water temperatures: Maximum, 23.0*C July 2, 1963; minimum, freezing point on many days during vinter periods.

plant 0.9 mile auove station.

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE! WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
SPECIFIC SPECIFIC 

TEM- CON- TEM- CON- 
DIS- PERA- DUCTANCE DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- CHARGE TURE (MICRO- 

DATE TIME (CFS) (DEG C) MHOS) DATE TIME (CFS) (DEG C) MHOS)

DEC 07 1225 179 2 275 JUN 02 1130 205 13 280 
JAN 03 1350 169 1 285 JUL 17 1210 197 19 320

MAR 04 1120 165 2 280 SEP 05 1140 172 16 300

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH 1 

OCTOBER NOVEMBER DECEMBFO JANUARY FEBRUARY MARCH
BAY MAX MIN

5      

7      

9
10   

11      

14      
5   
6      
7      
8   

. 9   

0      

21      

23      
24      
25   
26      
27      
28      
29      
30      
31      

AVERAGE      

4PRIL

MAX MIN MAX MIN MAX MIN MAX M
            1.0 1.0 2.0 2
            1.0 .0 2.0 2
            1.0 .0 2.0 2
            1.0 .0 2.0 2
            1.0 .0 2.0 2
            1.0 : .0 2.0 2
            1.0 .0 2.0 2
            1.0 .0 2.0 2

   1.0 .0 2.0 2
            1.0 .U 2.0 2

            1.0 .0 2.0 2
            1.0 .0 2.0 2
            1.0 1.0 2.0 2
            1.0 1.0 2.0 t
            2.0 1.0 2.0 2
            2.0 2.0 2.0 2
            2.0 2.0 2.0 2
        T-    2.0 2.0 2.0 2

      2.0 2.0 2.0 2
            2.0 2.0 2.0 2

      2.0 2.0 2.0 2.0 2.0 2

      2.0 2.0 2.0 2.0 2.0 2
      2.0 2.0 2.0 2.0 2.0 2
      2.0 2.0 2.0 2.0 2.0 2

2.0 2.0 2.0 2.0 2.0 2
      2.0 Z.O 2.0 2.0 2.0 2
      2.0 1.0 2.0 2.0 2.0 2
      1.0 1.0 2.0 2.0   
      1.0 1.0 2.0 2.0   

1.0 1.0 2.0 2.0   

            2.0 2.0 2.0 2

MAY JUNE JULY AUGUST

IN
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

MAX MI
2.0 2.
1.0 2.
2.0 2.
2.0 2.
2.0 2.
2.0 2.
2.0 2.
2.0 2.
2.U 2.
2.0 2.

3.0 2.
3.0 3.
3.0 3
3.0 3.
3.0 3.
3.0 3.
3.0 3.
3.0 3.
3.0 3.
3.0 3.

3.0 3.

3.0 3.
3.0 3.
3.0 3.
4.0 3.
4.0 4.
4.0 4.
4.0 3.
3.0 3.
3.0 3.

3.0 3.

SEPTEMBER

N
0
0
0
0
0
U
0
0
0
0

0

0
0
0
0
0
0
U
0

0

0
0
0
0
D
0
0
0
0

0

»»x MIN

3.0 3.C
3.0 3.0
3.0 3.0
3.0 3.0
4.0 3.0
4.0 4.0
4.0 4.0
4.0 4.0

5.0 4.0

5.0 5.0 
5.0 5.0
6.0 5.0
7.0 6.0
7.0 7.C
7.0 7.0
8.0 7.0
8.0 8..T
8.0 B. r'
8.0 8.0

8.0 8.0
8.0 8.0 
8.0 8.0
8.0 8.0 
8.0 8.0
9.0 8.0
9.0 9.0
9.0 9.0
9.0 9.0
9.0 9.0
     

MAX MIN
     
     
     
     
     
     
     
  

  

  

1.0 11.0
1.0 11.0
1.0 11.0
2.0 11. C
2.0 12.0
2.0 12.0
2.0 11.0
3.0 11.0

3.0 x2.0
2.0 11.0

3.0 11.0
3.0 12.0
2.0 12.0
4.0 12.0
7.0 14.0
7.0 16.0
6.0 15.0

MAX

6.0
6.0
4.0
3.0
3.0
3.0
4.0
5.0

4.0

5.0

6.0
6.0
6.0
6.0
4.0
4.0
3.0
5.0

4.0
3.0

4.C
4.C
6.0
7.0
7.0
6.0 1
  

MIN

5.C
4.0
3.0
3.0
2.0
2.0
3.0
4.0

3.0

4.0

5.0
6.0
4.0
3.0
3.0
3.0
3.0
3.0

3.0
3.0

3.0
4.0
3.0
5.0
6.0
4.0
___

MAX

6.0
6.0
7.0
7.0
7.0
8.0
8.0
7.0

7.0

7.0

8.0
9.0
9.0
9.0
9.0
9.0
.0

9.0

.0

.0

.C

.0 ]

.0 3

.0 3

.0 1

.0 1

.0 1

MIN

16.0
16.0
16.0
14.0
15.0
7.0
7.0
7.0

6.0

7.0

8.0
8.0
8.C
8.0
9.0
8.0
8.0
8.0

6.0
6.0

8.0
8.0
8.0
7.0
6.0
6.0
4.0

MAX

6.0
8.0
8.0
7.0
7.0
7.0
7.0
8.0

9.0

8.0
8.0 
7.0
8.0
8.0
8.0
8.0
9.0
9.0
9.0

8.0
7.0

8.0
8.0
7.0
7.0
8.0
8.0
9.0

MIN

16.0
16.0
17.0
17.0
7.0
6.0
6.0
7.0

7.0

8.0
7.0 
7.0
17.0
18.0
8.0
7.0
8.0
8.0
8.0

7.0
7.0

7.0
7.0
6.0
7.0
7.0
7.0
8.0

MAX

19.0
18.0
18.0
18.0
18.0
18.0
18.0
8.0

7.0

6.0
6.0 
6.0
6.0
7.0
7.0
7.0
7.0
6.0
5.0

4.0
3.0

4.0
3.0
2.0
2.0
2.0
2.0

MIN

18.0
18.0
18.0
18.0
17.0
16.0
18.0
17.0

15.0

15.0
14.0 
14.0
16.0
15.0
17.0
7.0
6.0
5.0
4.0

3.0
3.0 
3.0

3.0
^.0
2.0
2.0
2.0
2.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04127800 JORDAN RIVER NEAR EAST JORDAN, MICE.

LOCATION. Lat 45°06'09", long 85°05'53", In KWjNWj sec.7, T.31 N., R.6 W., Antrim County, temperature 
gaging station on right bank, 600 ft downstream from Webster Bridge, 4.2 miles south of East Jorda 
4.5 miles upstream from mouth.

DRAINAGE AREA. 67.6 sq mi.

PERIOD OF RECORD.  Chemical
Water temperature

analyses
s: October 1966

: Octobe
to Septen

r 1968 to
ber 1969.

September 1969.

EXTREMES .   1968-69 :
Water temperatu

ing point on

Period

per

of record:

iods.

res: Ha
many day

ximum , 18
s during

'

PERIODIC DETERMINATIONS

DATE
OCT 15

FEB 11
MAR 19

TIME
1030

1005
1010

TEM

DIS
CHARGE
(CFS)
163

169
184

°ERATURE

.0 C Hay
December

28, 29, J
to March.

uly 15,

OF SPECIFIC CONDUCTANCE,

TEM
PERA
TURE
(DEG C)

13 

0

1
4

SPECIFIC
CON

DUCTANCE
(MICRO-
MHOS)
380 

320

325
290

18, o

WATER

DAT

n several days i i Aug. , Sept. 1; minimum , freez-

YEAR OCTOBER 1968 TO SEPTEMBER 1969

DI
CH

E TIME (C
APR 17 1330 
MAY 15 1300

AUG 14 1205
SEP 11 1350

(°C> OF WATER, WATER YEAR

TEN
S'- PERA-
RGE TURE
S) (DEG C)
89 9
75 11

55 16
77 13

SPECIFIC
CON

DUCTANCE
(NICRO-
NHOS)
330 
320

305
360

OCTOBER 1968 TO SEPTEMBER 1969
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER

DAY

1
2
3
4
5
£,
T
8
9

10

11
12
13

15
16
17
18
19
20

21
22 
23
24
25
26
27
28
29
30
31 

AVERAGE

MAX

13.0
13.0
13.0 
11.0
10.0
9.0
9.0
9.0

10.0
10.0

10.0
9.0
1.0
3.0
4.0
4.0
4.0
4.0

12.0
10.0

9.0 
8.0
8.0
8.0
8.0
T.O
6.0
6.0
6.0
6.0 
5.0

10.0

MIN

11.0
13.0
11.0 
10.0
9.0
9.0
9.0
9.0
9.0

10.0

9.0
9.0
9.0

11.0
13.0
14.0
13.0
12.0
10.0
9.0

8.0 
8.0
8.C
8.0
7.0
6.0
6.0
6.0
6.0
5.0 
4.0

9.0

NOVEMBER
MAX

7.0
7.0
7.0 
6.0
5.0
5.0
5.0
4.0
4.0
4.0

3.0
3.0
3.0
3.0
4.0
4.0
4.0
4.0
3.0
3.0

2.0 
3.0
4.0
4.0
4.0
4.0
3.0
3.0
2.0
2.0

4.0

APRIL
DAY

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
16
17
18
19 
20

21
22
23
24
25
26
27 
28
29
30 
31

MAX

2.0
3.0
4.0
4.0
4.0
5.0
7.0
7.0
6.0
6.0

6.0
7.0
8.0
9.0
9.0
9.0
9.0
8.0
7.0 
8.0

8.0
7.0
7.0
8.0
9.0
9.0
9.0 
8.0
8.0
9.0

MIN

2.0
2.0
3.0
4.0
4.0
3.0
4.0
6.0
6.0
6.0

4.0
5.0
6.0
7.0
9.0
9.0
8.0
7.0
6.0 
6.0

7.0
5.0
5.0
6.0
7.0
9.0
8.0 
7.0
6.0
6.0

MAX

9.0
9.0

12.0
12.0
12.0
12.0
14.0
14.0
12.0
10.0

10.0
10.0
12.0
12.0
13.0
16.0
16.0
10.0
12.0 
12.0

12.0
12.0
12.0
13.0
13.0
12.0
14.0 
18.0
18.0
16.0 
16.0

MIN

5.0
7.0
6.0 
4.0
5.0
5.0
4.0
4.0
4.0
3.0

3.0
3.0
3.0
3.0
3.0
4.0
4.0
3.0
3.0
2.0

2.0 
2.0
3.0
4.0
4.0
3.0
3.0
2.0
2.0
2.0

4.0

MAY
MIN

7.0
9.0
9.0
9.0

11.0
12.0
12.0
12.0
10.0
8.0

8.0
8.0
9.0
9.0

11.0
12.0
10.0
9.0
9.0

8.0
9.0
9.0

10.0
11.0
9.0

12.0 
14.0
16.0
13.0 
13.0

DECEMBER
MAX

2.0
3.0
3.0 
3.0
3.0
1.0
1.0
1.0
1.0
1.0

1.0
2.0
2.0
2.0
0.0
0.0
0.0
0.0
0.0
1.0

1.0 
1.0
1.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 

1.0

MAX

16.0
15.0
13.0
11.0
14.0
14.0
15.0
15.0
15.0
16.0

16.0
14.0
14.0
14.0
13.0
13.0
13.0
12.0
12.0

12.0
11.0
13.0
14.0
14.0
16.0
17.0 
17.0
14.0
16.0

MIN

2.0
2.0
3.0 
3.0
1.0
1.0
1.0
1.0
1.0
0.0

0.0
1.0
2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.0
1.0 
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 

1.0

JUNE
MIN

15.0
13.0
11.0
11.0
11.0
13.0
12.0
13.0
12.0
13.0

13.0
14.0
13.0
12.0
11.0
11.0
12.0
10.0
11.0

10.0
11.0
10.0
12.0
13.0
14.0
16.0

13.0
13.0

JANUARY
MAX MIN

1.0 0.0
1.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
2.0 2.0
2.0 1.0

2.0 1.0
3.0 2.0 
3.0 3.0
3.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
2.0 2.0 

2.0 1.0

JULY
MAX MIN

16.0 3.0
15.0 3.0
6.0 3.0
6.0 4.0
4.0 4.0
4.0 2.0
4.0 2.0
4.0 2.0
5.0 2.0
7.0 4.0

7.0 6.0
7.0 6.0
7.0 4.0
7.0 5.0
8.0 6.0
8.0 6.0
6.0 5.0
7.0 4.0
7.0 4.0

7.0 5.0
6.0 4.0
6.0 4.0
7.0 4.0
7.0 5.0
7.0 5.0
7.0 5.0

7.0 4.0
7.0 4.0 
7.n A .n

FEBRUARY
MAX NIN

2.0 2.0
2.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 1.0
2.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0.0
0.0 0.0
1.0 0.0
2.0 1.0
2.0 1.0

1.0 1.0

2.0 2.0
2.0 2.0
2.0 2.0
2.0 1.0
1.0 0.0
1.0 0.0
     
  

1.0 1.0

AUGUST
NAX NIN

16.0 4.0
17.0 4.0
17.0 5.0
18.0 6.0
18.0 6.0
17.0 5.0
18.0 7.0
18.0 6.0
16.0 15.0
17.0 15.0

17.0 4.0
18.0 5.0
18.0 6.0
18.0 7.0
17.0 6.0
17.0 6.0
17.0 5.0
17.0 6.0
16.0 4.0

14.0 2.0
15.0 2.0
16.0 4.0
16.0 4.0
16.0 5.0
16.0 3.0
16.0 3.0

17.0 7.0
18.0 6.0 
i ft-n i 7.n

NAX

1.0
1.0

1.0
1.0
2.0
2.0
0.0
1.0
1.0

1.0
0.0
1.0
2.0
2.0
2.0
3.0
4.0
4.0
4.0

4.0

3.0
3.0
3.0
2.0
2.0
2.0
2.0
1.0
2.0 

2.0

NARCH
NIN

0.0
1.0

1.0
1.0
1.0
0.0
0.0
0.0
1.0

0.0
0.0
0.0
1.0
1.0
1.0
2.0
3.0
4.0
4.0

3.0

3.0
3.0
2.0
2.0
1.0
2.0
1.0
0.0
0.0 

1.0

SEPTENBER
NAX

18.0
16.0
16.0
16.0
17.0
17.0
17.0
16.0
14.0
13.0

13.0
14.0
14.0
14.0
15.0
15.0
14.0
12.0
11.0

11.0
13.0
13.0
13.0
11.0
11.0
11.0

11.0
11.0

MIN

16.0
14.0
14.0
14.0
16.0
16.0
16.0
14.0
13.0
11.0

12.0
12.0
13.0
14.0
14.0
14.0
12.0
11.0
9.0
9.0 

9.0
11.0
13.0
11.0
10.0
10.0
11.0

9.0
9.0

14.0 12.0 16.0 14.0



7° STREAMS TRIBUTARY TO LAKE HURON

04128000 STURGEON RIVER NEAR WOLVERINE, HIGH. 

LOCATION.~Lat 45*17*56", long 84°38'40", in SEjNEj sec.36, T.34 N., R.3 W,, Cheboygan County, temperature re-

and 9 miles upstream from mouth. 

DRAINAGE AREA. 170 sq ml, approximately. 

PERIOD OP RECORD. Water temperatures: October 1958 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 20.0°C July 10, 11; minimum, freezing point on many days during February.

Period of record:
Water temperatures: Maximum, 24.0*C June 30, 1964; minimum, freezing point on many days during winter periods

REMARKS.   Intermittent ic 
3.0°C, 13.0°C to 20.0

during winter periods. rder stopped Jan. 12-22, July 4-10 range 1.0*C to

in u 1? 13

II 11 11 K



STREAMS TRIBUTARY TO LAKE HURON 71 

04135500 AU SABLE RIVER AT GRAYLING, MICH.

LOCATION. Lat 44°39'35", long 84*42'45", in SEjSEj sec.7, T.26 N., R.3 W., Crawford County, temperature recorder 
at gaging station on right bank, 65 feet upstream from bridge on Interstate Highway 75 (Business Loop) at Gray 
ling, and 0.8 mile upstream from East Branch, and 114 miles upstream from mouth.

DRAINAGE AREA. 110 sq mi.

PERIOD OF RECORD. Water temperatu March 1953 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 26.0*C July 14-16; minimum, freezing point on many days during December to March.

Period of record:
Water temperatures: Maximum, 28.0*C July 1, 2, 1963; minimum, freezing point on many days during winter periods

TEMPERATURE (°C) OF WATER f MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER

MAX

17.0
17.0
16.0
13.0
11.0

11.0
9.0

10.0
10.0
10.0

12.0
12.0
13.0
16.0
17.0

17.0

17.0
15.0
12.0

11.0
10.0
9.0
8.0
7.0

7.0
6.0
6.0
6.0
5.0
6.0

11.0

MIN

13.0
15.0
13.0
11.0
9.0

9.0
9.0
9.0

10.0
10.0

9.0
9.0

10.0
13.0
15.0

16.0

15.0
12.0
11.0

8.0
9.0
8.0
7.0
7.0

6.0
6.0
6.0
5.0
4.0
4.0

10.0

NOVEMBER

MAX

 3.0
9.0
8.0
8.0
8.0

8.0
7.0
7.0
6.0
6.0

5.0
4.0
5.0
4.0
4.0

4.0

4.0
4.0
2.0

2.0
3.0
4.0
4.0
4.0

4.0
3.0
4.0
3.0
3.0
  

5.0

APRIL

MAX

1.0
3.0
6.0
6.0
6.0

7.0
9.0
9.0
9.0
7.0

7.0
7.0
9.0

12.0
12.0

11.0
11.0
9.0
8.0

11.0

11.0
8.0
7.0

10.0
12.0

12.0
12.0
11.0
11.0
12.0

9.0

MIN

1.0
1.0
2.0
4.0
5.0

4.0
5.0
7.0
7.0
7.0

6.0
6.0
7.0
8.0

10.0

10.0
9.0
8.0
7.0
7.0

8.0
7.0
6.0
6.0
8.0

11. 0
11.0
8.0
7.0
8.0

7.0

MAX

13.0
13.0
16.0
17.0
17.0

16.0
18.0
18.0
14.0
12.0

11.0
11.0
12.0
16.0
16.0

18.0
18.0
13.0
14.0
14. C

14.0
16.0
17.0
17.0
17.0

17.0
17.0
22.0
22.0
21.0
21.0 

16.0

MIN

6.0
8.0
8.0
7.0
8.0

7.0
7.0
6.0
5.0
5.0

4.0
4.0
4.0
4.0
4.0

4.0

4.0
2.0
2.0

2.0
2.0
3.0
4.0
4.0

3.0
3.0
3.0
3.0
3.0
  

4.0

MAY

MIN

10.0
11.0
12.0
13.0
13.0

14.0
14.0
14.0
12.0
10.0

8.0
8.0
9.0

10.0
12.0

14.0
13.0
11.0
10.0
13.0

11.0
12.0
12.0
13.0
14.0

13.0
14.0
17.0
19.0
18.0
18.0 

13.0

DECEMBER

MAX

3.0
3.0
3.0
4.0
4.0

3.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0

1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.0
0.0

2.0

MAX

21.0
19.0
17.0
13.0
14.0

14.0
17.0
18.0
18.0
18.0

18.0
20.0
20.0
19.0
18.0

17.0
17.0
16.0
14.0
16.0

16.0
16.0
15.0
16.0
17.0

18.0
21.0
20.0
18.0
18.0

17.0

MIN

3.0
3.0
3.0
3.0
3.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

1.0

1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
0.0
0.0
0.0

2.0

JUNE

MIN

19.0
17.0
13.0
11.0
12.0

13.0
13.0
14.0
14.0
15.0

17.0
17.0
16.0
16.0
15.0

13.0
14.0
13.0
13.0
13.0

13.0
13.0
12.0
14.0
15.0

17.0
18.0
18.0
16.0
16.0

15.0

JANUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

MAX

20.0
19.0
21.0
21.0
20.0

20.0
19.0
19.0
21.0
23.0

24.0
24.0
25.0
26.0
26.0

26.0
24.0
24.0
23.0
24.0

24.0
23.0
23.0
23.0
23.0

23.0
23.0
20.0
21.0
22.0
22.0 

22.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JULY

MIN

16.0
17.0
17.0
18.0
18.0

17.0
16.0
16.0
16.0
19.0

21.0
21.0
21.0
22.0
22.0

23.0
22.0
22.0
20.0
21.0

21.0
21.0
21.0
19.0
20.0

20.0
20.0
18.0
17.0
18.0
19.0 

19.0

FEBRUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
  
 

0.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

O.C
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
  
 

0.0

AUGUST

MAX

19.0
21.0
22.0
22.0
22.0

22.0
22.0
21.0
21.0
21.0

21.0
22.0
23.0
23.0
23.0

23.0
24.0
24.0
22.0
21.0

20.0
21.0
22.0
22.0
22.0

22.0
21.0
22.0
22.0
23.0
23.0 

22.0

MIN

18.0
17.0
18.0
19.0
19.0

19.0
20.0
19.0
18.0
18.0

18.0
19.0
20.0
21.0
21.0

22.0
22.0
22.0
20.0
18.0

17.0
18.0
19.0
20.0
21.0

19.0
19.0
19.0
20.0
21.0
21.0 

19.0

MARCH

MAX

0.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

0.0
0.0
0.0
0.0
1.0

1.0
2.0 
4.0
6.0
6.0

4.0
4.0
4.0
4.0
4.0

2.0
3.0
3.0
2.0
1.0
1.0

2.0

MIN

0.0
0.0
O.C
1.0
1.0

1.0
1.0
1.0
1.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0 
2.0
3.0
4.0

3.0
2.0
3.0
4.0
2.0

1.0
1.0
2.0
1.0
1.0
1.0

1.0

SEPTEMBER

MAX

23.0
21.0
21.0
20.0
20.0

22.0
22.0
19.0
17.0
16.0

16.0
17.0
19.0
19.0
19.0

19.0
19.0
17.0
14.0
14.0

14.0
16.0
16.0
14.0
13.0

13.0
13.0
13.0
13.0
13.0

17.0

MIN

19.0
17.0
17.0
17.0
18.0

19.0
18.0
17.0
14.0
13.0

14.0
14.0
16.0
17.0
17.0

18.0
16.0
14.0
13.0
12.0

12.0
13.0
14.0
13.0
12.0

12.0
12.0
12.0
11.0
11.0

15.0



STREAMS TRIBUTARY TO LAKE HURON 

04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MICH.

DRAINAGE AREA.   401 sq mi.

EXTREMES.  1968 -69:

range 0 0°C to 3.0'C. 10.0°C to 13.0°C re

rder at
ighway 72

spectively.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER NOVEMBER

DAY MAX MIN MAX MIN

1 15.0 12.0 7.0 5.0
2 14.0 13.0 7.0 7.0
3 14.0 11.0 7.0 6.0
4 11.0 11.0 6.0 5.0
5 11.0 9.0 7.0 6.0

6 10.0 9.0 7.0 7.0
7 10.0 9.0 7.0 6.0
8 10.0 9.0 6.0 6.0
9 10.0 10.0 6.0 5.0

10 11.0 10.0 5.0 4.0

11 10.0 9.0 4.0 4.0
12 10.0 8.0 4.0 4.0
13 11.0 8.0 4.0 4.0
14 12.0 10.0 4.0 4.0
15 14.0 12.0 5.0 4.0

16 15.0 13.0 5.0 5.0
17 14.0 13.0 5.0 4.0
18 14.0 13.0 4.0 4.0
19 13.0 11.0 4.0 3.0
20 11.0 10.0 3.0 3.0

21 10.0 8.0 3.0 3.0
22 9.0 9.0 3.0 3.0
23 9.0 8.0 4.0 3.0
24 8.0 7.0 4.0 4.0
25 7.0 6.0 4.0 4.0

26 7.0 .0 4.0 .0
27 7.0 .0 3.0 .0
28 7.0 .0 3.0 .0
29 7.0 .0 2.0 .0
30 6.0 .0 3.0 .0
31 6.0 .0      

AVERAGE 10.0 9.0 5.0 4.0 

APRIL MAY

DAY MAX MIN MAX MIN

1 2.0 1.0 13.0 10.0
2 3.0 2.0 13.0 12.0
3 4.0 2.0 15.0 12.0
4 3.0 2.0 16.0 12.0
5 3.0 2.0 16.0 13.0

6 3.0 2.0 14.0 13.0 
7 5.0 3.0 17.0 13.0 
8 6.0 4.0 16.0 13.0
9 6.0 6.0 13.0 11.0

10 6.0 4.0 11.0 9.0

11 6.0 3.0 10.0 9.0
12 7.0 4.0 9.0 9.0
13 9.0 7.0 10.0 9.0
14 0.0 8.0 13.0 9.0
15 0.0 9.0 14.0 11.0

16 1.0 9.0 17.0 3.0
17 1.0 10.0 17.0 3.0
18 0.0 3.0 13.0 0.0
19 9.0 7.0 12.0 0.0
20 9.0 7.0 14.0 2.0

21 9.0 9.0 13.0 1.0
22 9.0 7.0 14.0 1.0
23 8.0 7.0 14.0 1.0
24 9.0 7.0 16.0 2.0
25 11.0 8.0 16.0 3.0

26 12.0 11.0 16.0 2.0
27 12.0 11.0 16.0 3.0
28 12.0 9.0 19.0 5.0
29 11.0 8.0 21.0 8.0
30 12.0 9.0 19.0 6.0
31       19.0 5.0

.DECEMBER JANUARY FEBRUARY MARCH

MAX MIN MAX MIN MAX MIN MAX

3.0 2.0 1.0 0.0       2.0
3.0 3.0 0.0 0.0       2.0
3.0 3.0 0.0 0.0       2.0
3.0 3.0 1.0 0.0       2.0
3.0 2.0 1.0 1.0       2.0

2.0 2.0 1.0 1.0       2.0
2.0 2.0 1.0 1.0       1.0
2.0 2.0 1.0 1.0       1.0
2.0 1.0 1.0 1.0       2.0
1.0 1.0 1.0 1.0       2.0

1.0 1.0 1.0 1.0 1.0 0.0 1.0
2.0 1.0 1.0 1.0 1.0 0.0 1.0
3.0 2.0 1.0 1.0 1.0 0.0 2.0
2.0 1.0 1.0 1.0 0.0 0.0 2.0
1.0 1.0 1.0 1.0 0.0 0.0 2.0

1.0 1.0 1.0 1.0 0.0 0.0 2.0
1.0 1.0 2.0 1.0 1.0 0.0 4.0
1.0 0,0 2.0 1.0 1.0 1.0 4.0
1.0 1.0 2.0 1.0 2.0 1.0 4.0
1.0 1.0       1.0 0.0 3.0

2.0 1.0       2.0 0.0 2.0
2.0 1.0       2.0 1.0 2.0
1.0 1.0       2.0 2.0 2.0
1.0 1.0       2.0 2.0 2.0
1.0 1.0       2.0 1.0 2.0

1.0 0.0       2.0 1.0 1.0
0.0 0.0       2.0 1.0 2.0
0.0 0.0       2.0 0.0 2.0
0.0 0.0             1.0
0.0 0.0             1.0 
0.0 0.0             2.0

MIN

0.0
0.0
0.0
0.0
0.0

1.0
0.0
0.0
0.0
1.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0
2.0
2.0
2.0

2.0
1.0
1.0
2.0
1.0

0.0
0.0
1.0
0.0 
0.0
0.0

1.0 1.0             2.0 j.. u 

JUNE JULY AUGUST SEPTEMBER

MAX MIN MAX MIN MAX MIN MAX

8.0 17.0 18.0
8.0 16.0 17.0
6.0 12.0 18.0
3.0 12.0 18.0
3.0 12.0 19.0

3.0 12.0 18.0 
6.0 12.0 18.0 
6.0 13.0 17.0
7.0 12.0 19.0
7.0 13.0 21.0

7.0 14.0 21.0
8.0 15.0 22.0
8.0 15.0 22.0
7.0 14.0 22.0
6.0 13.0 22.0

5.0 12.0 21.0
4.0 13.0 21.0
3.0 11.0 21.0

13.0 12.0 20.0
14.0 11.0 19.0

13.0 11.0 19.0
"1.0 12.0 19.0
K.u .1.0 19.0
13.0 12.0 20.0
16.0 13.0 19.0

16.0 14.0 19.0
19.0 15.0 19.0
19.0 17.0 17.0
17.0 16.0 18.0
17.0 16.0 18.0
      19.0

6.0
5.0
6.0
7.0
6.0 

6.0
4.0 
4.0
4.0
7.0

8.0
8.0
7.0
8.0
8.0

9.0
9.0
8.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
6.0
6.0
6.0
6.0

7.0
8.0
8.0
8.0
8.0

9!o :
8.0
9.0
9.0

8.0
8.0
9.0
8.0
0.0

9.0
1.0
1.0
9.0
8.0

8.0
8.0
9.0
9.0
9.0

8.0
8.0
8.0
8.0
9.0
9.0

6.0 8.0
4.0 7.0
6.0 7.0
6.0 7.0
6.0 7.0 

6.0 8.0
7.0 7.0 
7.0 6.0
6.0 4.0
6.0 4.0

4.0 4.0
4.0 5.0
6.0 7.0
7.0 6.0
6.0 7.0

8.0 7.0
7.0 5.0
8.0 4.0
6.0 2.0
4.0 12.0

3.0   
3.0   
4.0   
5.0   
6.0

4.0 2.0
4.0 1.0
5.0 2.0
6.0 1.0
6.0 2.0
6.0

MIN

6.0
3.0
3.0
3.0
6.0 

6.0
5.0
4.0
2.0
0.0

2.0
1.0
3.0
3.0
4.0

5.0
3.0

12.0
10.0
9.0

  
  
  
___
  

11.0
9.0

10.0
9.0
9.0
  



STREAMS TRIBUTARY TO LAKE HURON 

043.39500 RIFLE RIVER AT "THE RANCH" NEAR LUPTON, Midi.

DRAINAGE AREA. 56.8 sq mi.

PERIOD OF RECORD. Chemical analyses: Octobt-r 1968 to September 1969 (periodic). 
Water temperatures: July I960 to September 1969.

EXTREMES. 1968-69:

Maximum, 22.0°C June 25, 26, 1952, July 5, 6, 9, Aug. 1, 1955, June 30, 1964, July 16, 17,
Period of record: 

Water temperate

REMARKS. Occasional regulation by dams above station.

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT 07 
MOV 12 
DEC 09 
JAN 14 
FEB 10 
MAR 10

SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGF TURE (MICRO- 

TIME (CFS) (DE6 C) MHOS)

1200
1050
1125
0945
1105
1415

79 400
400
355
360
450
290

DATE

SPECIFIC 
TEM- CON- 

BIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- 

TIME (CFS) (DE6 C) MHOS)

APR 14 1245
MAY 14 0935
JUN 09 1255
JUL 15 0825
AUG 11 1200

340
360
360
370
360

TEMPERATURE (°C) Or WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCT02ER 

MAX MIN

14.0 *  " " 
14.0
13.0 
12.0
9.0

9.0
9.0
9.0
9.0

11.0

10.0
8.0
0.0
2.0
2.0

3.0
3.0
3.0
2.0
9.0

9.0
8.0
8.0
8.0
7.0

7.0
6.0
6.0
6.0
6.0 
c . n

13.0
12.0 
9.0
9.0

8.0
8.0
9.0
9.0
9.0

8.0
8.0
8.0
0.0
1.0

2.0
2.0
2.0
9.0
8.0

7.0
8.0
8.0
7.0
6.0

6.0
6.0
6.0
6.0
4.0

NOVEMBER 

MAX MIN

7.0 7.0
7.0 6.0 
6.0 5.0
6.0 6.0

6.0 6.0
6.0 6.0
6.0 6.0
6.0 5.0
5.0 4.0

4.0 4.0
4.0 4.0
4.0 3.0
4.0 3.0
4.0 4.0

4.0 4.0
4.0 4.0
4.0 4.0
4.0 3.0
3.0 2.0

2.0 2.0
3.0 2.0
3.0 3.0
4.0 3.0
4.0 3.0

3.0 3.0
3.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0

DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN

2.0 2.0 1.0 1.0 1.0 1.0

3.0 3.0 1.0 1.0 1.0 0.0
3.0 2.0 1.0 1.0 0.0 0.0

-,0 1.0 1.0 L.O 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0
1.0 1.0 1.0 1.0 0.0 0.0

1.0 1.0 1.0 1.0 0.0 0.0
2.0 1.0 1.0 1.0 0.0 0.0
2.0 2.0 1.0 1.0 1.0 0.0
2.0 1.0 l.C 1.0 1.0 0.0
1.0 1.0 l.C 1.0 0.0 0.0

1.0 1.0 1.0 1.0 0.0 0.0
1.0 1.0 2.0 1.0 1.0 0.0
1.0 1.0 2.0 2.0 1.0 1.0
1.0 1.0 2.0 2.0 1.0 1.0
2.0 1.0 2.0 1.0 2.0 1.0

2.0 2.0 2.0 1.0 2.0 2.0
2.0 2.0 2.0 2.0 2.0 2.0
2.0 2.0 2.0 2.0 2.0 2.0
2.0 1.0 2.0 2.0 2.0 2.0
1.0 1.0 2.0 1.0 2.0 2.0

1.0 1.0 1.0 1.0 2.0 2.0
1.0 1.0 1.0 1.0 3.0 2.0
1.0 1.0 1.0 0.0 3.0 2.0
1.0 1.0 0.0 0.0      
1.0 1.0 1.0 0.0      

MARCH 

MAX !!IN

3.0 3.0

3.0 3.0
3.0 2.0

3.0 2.0
3.0 2.0
... r 3.0
3.*. 3.0
3.0 3.0

3.0 2.0
2.0 2.0
2.0 2.0
3.0 2.0
3.0 3.0

3.0 3.C
4.0 3.U
4.0 4.0
4.0 4.0
4.0 3.0

3.0 3.0
3.0 3.0
4.0 3.0
4.0 4.0
4.0 4.0

4.0 4.0
4.0 4.0
4.0 4.0
4.0 4.0
4.0 4.0 
A . n 4. . n



STREAMS TRIBUTARY TO LAKE HURON

04139500 RIFLE RIVER AT "THE RANCH" NEAR LUPTON, MICH. Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY JUNE JULY AUGUST

4.0 
5.0 
5.0 
5.0

5.0
6.0
7.0
7.0
7.0

7.0
8.0
8.0
9.0
9.0

9.0
9.0
9.0
9.0
8.0

8.0
8.0
8.0
8.0
9.0

9.0
9.0
9.0
9.0
8.0
___

4.0 
4.0 
5.0 
5.0

4.0
5.0
6.0
7.0
7.0

6.0
7.0
8.0
8.0
9.0

9.0
9.0
9.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

9.0
9.0
9.0
8.0
8.0
  

8.0 
9.0 

11,0 
11.0

11.6
11.0
11.0
11.0
10.0

10.0
9.0

10.0
13.0
13.0

15.0
15.0
9.0

12.0
13.0

12.0
13.0
14.0
15.0
14.0

14.0
14.0
20.0
20.0
ie.o
18.0

8.0 
8.0 
9.0 

10.0

10.0
10.0
11.0
9.0
8.0

8.0
8.0
8.0
8.0
9.0

11.0
9.0
8.0
8.0

11.0

9.0
9.0
9.0

10.0
11.0

9.0
10.0
13.0
16.0
14.0
13.0

18.0 
17.0 
14.0 
13.0

13.0
16.0
18.0
17.0
18.0

17.0
19.0
19.0
17.0
16.0

16.0
15.0
13.0
13.0
16.0

14.0
13.0
12.0
14.0
16.0

16.0
19.0
19.0
17.0
17.0
  

16.0 
14.0 
12.0 
11.0

12.0
12.0
13.0
11.0
12.0

13.0
15.0
15.0
13.0
13.0

11.0
13.0
11.0
12.0
11.0

11.0
12.0
11.0
12.0
13.0

14.0
16.0
17.0
15.0
15.0
  

18.0 
17.0 
17.0 
17.0

17.0
17.0
16.0
17.0
19.0

19.0
19.0
19.0
19.0
20.0

20.0
19.0
19.0
18.0
18.0

18.0
18.0
18.0
18.0
18.0

18.0
18.0
16.0
18.0
16.0
16.0

15.0 
14.0 
15.0 
16.0

15.0
13.0
14.0
13.0
16.0

16.0
16.0
16.0
16.0
17.0

17.0
18.0
17.0
16.0
16.0

16.0
15.0
16.0
16.0
16.0

16.0
16.0
16.0
16.0
16.0
16.0

16.0 
17.0 
18.0 
18.0

18.0
18.0
17.0
17.0
17.0

17.0
17.0
18.0
18.0
18.0

18.0
19.0
19.0
18.0
17.0

16.0
17.0
18.0
18.0
18.0

17.0
17.0
17.0
17.0
16.0
18.0

15.0 
14.0 
15.0 
16.0

15.0
16.0
16.0
15.0
14.0

14.0
14.0
16.0
16.0
16.0

17.0
16.0
17.0
16.0
14.0

13.0
13.0
14.0
16.0
16.0

15.0
14.0
15.0
16.0 ]
16.0 ]
16.0

6.0 
6.0 
7.0 
7.0

8.0
8.0
6.0
4.0
3.0

4.0
5.0
7.0
6.0
7.0

7.0
6.0
4.0
3.0
3.0

2.0
3.0
3.0
3.0
2.0

3.0
2.0
1.0
1.0
1.0
  

16.0 
14.0 
14.0 
14.0
16.0 

16.0
16.0
14.0
13.0
11.0

13.0
12.0
14.0
14.0
14.0

16.0
14.0
12.0
11.0
11.0

11.0
12. 0
13.0
12.0
11.0

12.0
10.0
10.0
9.0
9.0
  

04140500 RIFLE RIVER AT SELKIRK, MICH.

DRAINAGE AREA. 117 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969. 
Water temperatures: October 1950 to September 1969.

EXTREMES. 1968-69:

Period of re

REMARKS. Some

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

NOV 11
DEC 09
JAN 13
FEB 10

TIME

1530
1500
1525
1410

DIS
CHARGE
(CFS)

106
114
116
112

TEM
PERA
TURE
(DEG C)

3
0
0
0

SPECIFIC 
CON

DUCTANCE
(MICRO-
MHOS)

390
420
405
415

JUL 15 
AUG 11 
SEP 10

1310 
1630 
1525

DIS 
CHARGE

92 
87 
74

TEM 
PERA 
TURE

20
18 
13

SPECIFIC 
CON 

DUCTANCE 
(MICRO-

380 
355 
350



STREAMS TRIBUTARY TO LAKE HURON 

04140500 RIFLE RIVER AT SELKIRK, HIGH.  Continued

TEMPERATURE <°C> OF WATER, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

4
5
6
7
a
9
0

1
2 
3
4 
5
6
7
8
9
0
1 

ERA6E

MAX
14.0
14.0
14.0
12.0
10.0
9.0
9.0

11.0
11.0
11.0

11.0
9.0

11.0
13.0
14.0
15.0
15.0
15.0
13.0
11.0

10.0
9.0 
9.0
9.0 
8.0
8.0
7.0
7.0
7.0
6.0
5.0 

11.0

MIN
13.0
14.0
12.0
10.0
9.0
9.0
9.0
9.0

11.0
11.0

9.0
8.0
9.0

11.0
13.0
14.0
14.0
13.0
11.0
10.0

8.0
9.0

8.0 
7.0
7.0
7.0
7.0
6.0
4.0
4.0 

10.0

APRIL
V MAX MIN

MAX
8.0
8.0
8.0
7.0
7.0
7.0
7.0
6.0
6.0
5.0

4.0
4.0
4.0
3.0
4.0
4.0
4.0
4.0
3.0
2.0

2.0
3.0 
3.0
4.0 
4.0
3.0
3.0
2.0
1.0
2.0

4.0

MAY
MAX

MIN
5.0
8.0
7.0
6.0
6.0
7.0
6.0
6.0
5.0
4.0

3.0
3.0
3.0
3.0
3.0
4.0
4.0
3.0
2.0
2.0

2.0
2.0

3.0 
3.0
3.0
2.0
1.0
1.0
1.0

4.0

MIN

MAX
2.0
2.0
2.0
2.0
2.0
1.0
0.0
0.0
0.0
0.0

0.0
1.0
2.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0 
0.0
0.0
0.0
0.0
0.0
0.0
0.0 

0.0

JUNE
MAX

MIN
1.0
1.0
1.0
2.0
1.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0
0.0 
0.0
0.0
0.0
0.0
0.0
0.0 
0.0

0.0

KIN

MAX
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0 
2.0
2.0 
1.0
1.0
1.0
1.0
1.0
0.0 
1.0

0.0

JULY
MAX

MIN
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0 
0.0

1.0
1.0
1.0
1.0
0.0
0.0 
0.0

0.0

MIN

MAX
1.0
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0
1.0

1.0
2.0 
2.0

2.0
2.0
2.0
1.0
  
 

1.0

AUGUST
MAX

MIN
1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.0

1.0
1.0 
2.0

2.0
1.0
1.0
0.0
  
 

0.0

MIN

MAX MIN
1.0 0.
2.0 1.
2.0 1.
2.0 1.
1.0 0.
1.0 1.
1.0 0.
0.0 0.
0.0 0.
1.0 0.

0.0 0.
0.0 0.
2.0 0.
2.0 1.
3.0 1.
2.0 1.
4.0 2.
4.0 3.
3.0 2.
3.0 2.

2.0 1.
2.0 1. 
2.0 2.

2.0 1.
1.0 1.
2.0 1.
3.0 2.
3.0 2.
2.0 2. 
3.0 2.

2.0 1.

SEPTEMBER
MAX M!

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0 
0
0 
0
0
0
0
0
0 
0

0

N
APRIL MAY JUNE JULY AUGUST SEPTEMBER

MAX MIN MAX MIN MAX WIN MAX MIN MAX MIN MAX M!N
3.0 2.0

4.0 2.0

4.0 3.0
6.0 2.0
7.0 4.0
8.0 6.0
8.0 7.0

8.0 4.0
9.0 6.0
0.0 7.0
1.0 9.0
1.0 10.0
2.0 9.0
2.0 10.0
0.0 8.0
9.0 7.0

11.0 8.0

11.0 9.0
9.0 8.0
9.0 8.0

11.0 8.0

13.0 12.0
12.0 11.0
12.0 9.0
11.0 9.0
12.0 10.0

2.0 11.0

4.0 13.0

4.0 13.0
4.0 13.0
6.0 13.0
6.0 14.0
4.0 12.0

2.0 11.0
2.0 11.0
2.0 11.0
4.0 11.0
4.0 13.0
6.0 13.0
6.0 14.0
4.0 11.0
4.0 11.0
5.0 13.0

5.0 12.0
4.0 12.0
5.0 12.0
6.0 13.0

6.C 13.0
6.0 14.0
8.0 15.0
9.0 18.0
9.0 17.0 
R.n 1 7 _ n

8.0

7.0

4.0
4.0
6.0
6.0
7.0

7.0
9.0
9.0
8.0
7.0
6.0
6.0
6.0
4.0
4.0

4.0
4.0
3.0
4.0

6.0
9.0
9.0
8.0
7.0

8.0 18.0

4.0 18.0

4.0 18.0
4.0 18.0
4.0 17.0
5.0 17.0
4.0 18.0

6.0 21.0
7.0 21.0
8.0 21.0
7.0 21.0
6.0 22.0
4.0 21.0
6.0 21.0
3.0 21.0
3.0 20.0
3.0 20.0

3.0 19.0
3.0 20.0
3.0 19.0
3.0 19.0

6.0 20.0
6.0 19.0
8.0 17.0
6.0 18.0
6.0 19.0

6.0

7.0

6.0
6.0
4.0
5.0
5.0

8.0
8.0
8.0
8.0
9.0
O.C
O.C
9.0
7.0
8.0

8.0
7.0
8.0
8.0

7.0
7.0
7.0
7.0
7.0 
R.n

8.0 17.0

a!o

9.0
9.0
9.0
9.0
9.0

8.0
8.0
9.0
9.0
9.0
9.0
0.0
0.0
0.0
8.0

k'.O

7.C
7.0
8.0
8.0
7.0

6.0
6.0
7.0
8.0
8.0
9.0
8.0
9.0
7.0
5.0

8.0 14.0
8.0 14.0
9.0 16.0
0.0 17.0

9.0 17.0
8.0 15.0
9.0 17.0
9.0 18.0
1.0 18.0

0.0 
8.0
8.0

a!o
9.0
9.0
7.0
5.0

4.0
6.0
7.0
7.0
7.0
8.0
7.0
5.0
3.0
2.0

1.0
2.0
2.0
2.0

2.0
1.0
1.0

L7.0 
4.0
5.0 
6.0
7.0
7.0
7.0
4.0
3.0

3.0
2.0
4.0
5.0
6.0
7.0
5.0
3.0
0.0
0.0

0.0
0.0
2.0
1.0

0.0
0.0
0.0

0.0 6.0
1.0 8.0

04142000 RIFLE RIVER NEAR STERLING, HICH. 
(International Hydrologlcal Decade River Station)

LOCATION (revised). Lat 44°04'21", long 84°01'12", in NEjSWj sec.5, T.19 N., R.4 E., Arenac County, at gaging

outh.
dge

DRAINAGE AREA. 320 sq mi (approximately).

PERIOD OF RECORD. Sediment records: April to September 1966, October 1966 to September 1969.

REMARKS. Occasional regulation by dams above station.

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS. WATER YEAR OCTOBER 1968 TO SEPTEMBE" 1969

A DAILY MEAN DISCHARGE.



76 STREAMS TRIBUTARY TO LAKE HURON

04144000 SHIAWASSEE RIVER AT BYRON, B1CH. 

LOCATION.--Lat 42°49'25", long 83°56'45", on line between sees.14 and 23, T.5 N., R.4 E., Shi County, temper-

which is just upstr 

)RAINAGE AREA.   368 sq

IXTREKES.  1968-69:

December 

Period of rec

DAY

1

1
1
13
14
15

16
17
18
39
20

21
22
23
24
25

26
27
28 
29
30 
31

AVERAGE

DAY

1
2
3

5

6
7
3
9

10

11
12
13
14
15

16
17
18
19 
20

21
22 
23
24 
25

26
27
28
29
30 
31

t ) Febru

-dt

earn from South Branch Shiaw 

Hi.

ary.

assee River.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX WIN MAX MIN MAX MIN

17.0 16.0 11.0 8.0 .0 3.0 0.0 0.0       
17.0 17.0 11.0 10.0 .0 3.0 0.0 .0       
17.0 14.0 11.0 9.0 .0 3.0 0.0 .0      
15
13

12
13
13
14
14

14.
13.
14.
17.
19

20.
20.
20.
17
15

13
13.
12.
12.
11.

11.
10.
10. 
9.

fl

14.

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 
0

0

MAX

3.
4.
6. 
6.
7.

9.
11.
11.

10.
11.
11.
12.
12.

15.
15.
14.
9. 

10.

10.
10.
7.
8.

15.
15.
11.
11.

0
0
0 
0
0

0 
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0 
0
0

0
0
0
0

12
11

11
11
12.
13
13.

12.
11.
12.
14.
16.

8.
8.
7
5.
3.

12.
12.
11.
10.
10.

10.
9
9.

7!
7.

12.

APRIL

0 9.0 7.0
0 9.0 8.0

0 9.0 8.0
0 8.0 8.0
0 8.0 7.0
0 7.0 6.0
0 6.0 5.0

0 6.0 5.0
0 5.0 5.0
0 5.0 4.0
0 4.0 4.0
0 5.0 4.0

0 5.0 4.0
0 4.0 4.0
0 5.0 4.0
0 5.0 4.0
0 4.0 3.0

.0 4.0 0.0 .0

.0 2.0 0.0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 .0

.0 1.0 .0 1.0

.0 1.0 1.0 1.0

.0 1.0      

.0 1.0      

.0 1.0      

.0 1.0      

0 3.0 3.0 1.0 0.0      
0 4.0 3.0 C
0 5.0 3.0 C
0 5.0 5.0 (

.0 0.0      

.0 0.0      

.0 0.0
0 5.0 4.0 0.0 0.0      

0 5.0 5.0 0.0 0.0      
0 5.0 4.0 ( .0 0.0      
0 4.0 4.0 0.0 0.0      

0 4.0 4.0 1 .0 0.0      

0 6.0 5.0 1.0 1.0      

MAY JUNE JULY

MIN MAX WIN MAX MIN MAX WIN

2.
3.
3. 
5.
6.

6.
7.
9.

11.

8.
8.
9.

11.
12.

12.
14.
9.
8.

9.
7.
6. 
6.

12.
11.
10.
9.

0 13.0 10.0 23.0 21.0 23.0 21.0
0 14.0 12.0 22 .0 19.0 23.0 20.0
0 17.0 15.0 19.0 15.0 22.0 20.0

0 20.0 17.0 17.0 16.0 20.0 19.0
0 20.0 17.0 1- .0 17.0 20.0 19.0
0 17.0 12.0 17.0 15.0 21.0 19.0

0 11.0 10.0 19.0 17.0 24.0 22.0
0 11.0 11.0 2<
0 12.0 11.0 22
0 15.0 12.0 2C
0 16.0 13.0 IS

.0 19.0 24.0 23.0

.0 20.0 25.0 22.0

.0 18.0 25.0 22.0

.0 17.0 25.0 23.0

0 19.0 15.0 19.0 16.0 26.0 23.0
0 19.0 17.0 19
0 18.0 14.0 19

.0 17.0 25.0 25.0

.0 18.0 25.0 22.0
0 14.0 14.0 19.0 18.0 22.0 20.0

 
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
1.

1.
1.
2.
2.
2.

3.
3.
3.

1.

-
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
1.
1.
2.
2.

2.
2.
1.

0.

~
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

AUGU: t

MAX

23.
23.
23.

23.
24.
23.

23.
24.
25.
25.
26.

25.
25.
25.
26.

0
0
0

0

0
0
0

0
0
0
0
0

0
0
0
0

MIN

21.
21.
20.

21.

22.
21.
21.

20.
20.
21.
22.
23.

23.
23.
23.
24.

0
0
0 
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0

0 14.0 13.0 19.0 16.0 22.0 21.0      
0 14.0 13.0 IE .0 17.0 23.0 21.0  -  -

0 17.0 13.0 17.0 16.0 24.0 23.0      

0 17.0 15.0 25.0 23.0 24.0 23.0      
0 22.0 17.0 25
0 24.0 20.0 22

.0 22.0 23.0 21.0

.0 20.0 22.0 21.0
__
 

-
-

__
 

_
_

0 22.0 20.0 23.0 22.0 23.0 21.0       
  ?^.n iQ.n -   ___ 95_n ?i.n _   ___

MARCH 

MAX M

4.0 
4.0 
5.0
4.0
3.0

3.0
2.0
3.0
3.0
3.0

2.0
2.0
3.0
2.0
4.0

3.0
5.0
7.0
8.0
7.0

7.0
o.O
7.0
7.0
6.0

4.0
3.0
3.0
3.0
3.0
2.0 

4.0

SEP

1AX

__
  
  

__

  

  
  
  
  

__
  
  
  

7.0
9.0
9.0 
9.0
7.0

7.0 
7.0
6.0
5.0

15.0

3

TEHBE

M

.
-

:~
_--

~---
_---

7
6

.7
6

5 
5
5
3

13



STREAMS TRIBUTARY TO LAKE HURON V- 

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH.

LOCATION.--Lat 43°00'10", long 84°11'15", in NW| sec.27, T.ll N., R.6 E. , Shiawassee County, at West Oliver Street 
bridge in Owosso, 1.0 mile upstream from gaging station.

DRAINAGE AREA. 538 sq mi (at gaging station).

PERIOD OF RECORD. Sediment records: May 1966 to September 1969.

EXTREMES. Period of record:

1966, Oct 
Sediment lo

REMARKS. --Da tly

DAY

l
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
2'.
25

26
27
28
29
30
31

TOTAL

DI
DAY

1
2
3
4

5

6
7
8
9

10

11
12
13
14
15

16
17
Id
19
20

21
22
23
24
25

26
27
2R
29
30

. 26-29,

sedimen

MEAN
DISCHAR

(CFS)

95
81
79
73
54

36
28
1R
24
34

34
41
49
47
62

02
24
30
30
30

67
45
14
17
14

13
10
51
88
9R
05

4493

MEAN

(CFS)

--
 
--
 
 

 
 
 
--
--

 
 
--
 
230

30
30
40
50
f 0

50
00
00
00
80

60
40
20
00
00

Nov. 13, 1967

'.USPENDED

OCTOBFR

MEAN

CONC
[ TP»T

(Mf,/

N-

DN
1

0
0
0
0
0

0
0
0
0
0

0
0
0
1
1

1
2
2
2
?

2
2
2
2
2

2
2
z
5
<-
5

JANUARY

MEAN

CONCEN-

SEDIMENT

LOAD
(TONS)

5.3
4.9
4.8
4.7
4.2

3.7
3.5
3.2
3.3
3.6

3.6
3. ft
4.0
4.4
4.8

3.0
4.0
4.2
4.2
4.2

5.4
4.7
3.7
3.8
3.7

3.7
3.6
9.0
7.6
H.O
R.3

142.9

IMG/L) (TONS)

 
 
--
--
 

 
 
 
--
 

 
 
--
 

50

49

48
4fl
47
35

37
46
45
49
40

33
33
32
32
31

 
 
--
 
 

 
 
 
--
 

 
 
--
 
31

30
30
31
32
26

35
50
61
93
73

59
57
54
52
59

8. 

WATER

MEAN
DISCHAf

ICES

192
154
136
127
97

9B
100
99

100
HI

120
no
114
114
132

1*1
179
298
356
381

404
388
366
350
337

320
284
347
655
556
 

7166

MEAN

ICFSI

700
680
660
640
620

600
580
550
491
411

393
370
320
270
271

2BO
266
24R
243
225

225
237
237
233
234

233
200
195
 
 

YEAR OCTOBER

NOVEMBt

MEAN
CONCEN-

C-E TRAT10N
IMG/L)

15
16
17
IB
19

20
22
23
21
20

19
17
16
15
14

14
16
44
27
29

20
22
24
26
28

30
33
57
92
41
 

"

FEBRUARY

MEAN
CONCEN-

(MG/L)

33
34
35
35
35

36
35
34
33
32

31
30
29
29
2fl

2B
28
28
27
27

27
28
28
28
28

29
29
29
 
 

37 ton

1968 TO SEPTEMBER

LOAD
(TONS)

7.8
6.7
6.2
6.2
5.0

5.3
5.9
6.1
5.7
6.0

6.2
5.0
4.9
4.6
5.0

5.3
7.7

35
26
30

22
23
24
25
25

26
25
61

163
62
 

646.6

(TONS)

62
62
62
60
59

5fl
55
50
44
36

33
30
25
21
20

21
20
19
18
16

16
18
IB
18
18

18
16
15
 
 

MEAN
CIS H

( F

2
3
3
2
8

3
6
9
1

; 3

334
 
--
 
 

_
 
--
 
 

 
 
 
 
 

--
 
--
 
 
~

"

MEAN

(CFS)

195
190
190
198
242

246
244
237
201
172

149
148
158
159
148

152
236
277
252
240

273
288
294
296
360

441
4R1
597
724
673

Oct. 9, 1967

.969

DECEMBER

MFAN
CONCEN-

RGE TRATION
) (MG/L)

36
34
33
32
31

30
30
29
2R
28

27
 
 
 
 

 
 
 
 
 

 
--
 
--
 

 
 
 
 
 
 

"

MARCH

MFAN
CONCEN-

IMf./L)

29
30
31
32
33

34
33
33
32
32

31
31
30
29
29

2B
28
27
27
26

26
25
25
24
24

23
23
43
46
46

and gaging sta-

LOAD
I TONS)

51
49
4B
45
40

35
3fl
39
32
25

24
 
--
 
 

 
 
 
 
 

 
--
 
--
~~

 
 
 
 
 
 

~

(TONS)

15
15
16
17
22

23
22
21
17
15

12
12
13
12
12

11
IB
20
18
17

19
19
20
19
23

27
30
69
90
B4



STREAMS TRIBUTARY TO LAKE HURON

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH. Continued 

SUSPENDED SEDIMENT, HATER YEAR OCTOBEK 1968 TO SEPTEMBER 1969 

APRIL MAY JUNE

MEAN MEAN 
MEAN CQNCEN- MEAN CQNCEN- MEAN

(CFSI (MC,/L) (TONS) (CFS) (MG/LI (TONS) (CFS)

253
303
381
404
497

563
577
558
585
474

488
508
544
416
361

361
390
392
356
325

295
266
263
254
263

263
257
243
256
325

MEAN 
CONCEN-

(MG/L)

fl
S
9

10
10

11
11
12
11
10

9
a
7
7
6

7
7
a
8
9

10
11
10

(TONS

5
6
9

11
13

17
17
18
17
13

12
11
1

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
la
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL

MEAN MEAN 
MEAN CONCEN- MEAN CONCEN-

D1SCHARGE TRAT10N LOAD DISCHARGE TRAT10N LOAD
(CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS)

333 5 4.5
332 5 4.5
313 5 4.2
455 57 123
1430 405 1560

1170 250 790
1000 106 286
913
842
757

688
630
570
502
437

377
343
330
361
382

457
537
558
556
624

476
390
369
479 1

8 192
5 148
8 119

2 97
8 82

72
64
54

V6
.2
)9
.2
44

52
59

09
74
44
23
17

00
82
75
63
61

61
45
32
26
23

12
17
27
36
25

20
05

59 102
56 97
59 90

44 87
33 65
27 78

169 91
413 106 118 83

8 4
0 3
3 2
6 2
9 1

5 1
1 1
8
8
8

8
R
8
8
8

8
fl
8
a
9

0
1
2
3
4

5
4
4
3
3

345 67 62 78 22

.5
^q
.8

.8
.0
.4
. 1
.0

.4
.7
.2
  6
 *

.5
.0
.1
.0
.8

.9
. 2
.1
.7
.2
. 6

17369   4551.2 4448   324.9

LOAD FOR YEAR (TONS)

MFAN
DISCHARGE

(CFS)

63
58
73
60
64

81
74
67
64
59

60
61
59
56
55

55
52
53
59
61

58
61
59
58
59

59
62
60
60
60
"-

1830

MEAN 
CONCEN
TRATION
(MG/L)

22
22
21
21
21

20
20
21
23
25

26
28
3D
32
35

37
32
27
23
19

17
14
12
11
10

9
a
7
7
6
 

 

LOAD
(TONS)

3.7
3.4
4.1
3.4
3.6

4.4
4.0
3.8
4.0
4.0

4.2
4.6
4.8
4.8
5.2

5.5
4.5
3.9
3.7
3.1

2.7
2.3
1.9
1.7
1.6

1.4
1.3
1.1
1.1
.97
 

98.77 

66414
77«.57



STREAMS TRIBUTARY TO LAKE HURON 7S

04151500 CASS RIVER AT FRANKENMUTH, MICH. 
(International Hydrological Decade River Station)

LOCATION. Lat 43*19'50", long 83*45'25", in SWj sec.13, T.7 N., H.2 E. , Saginaw County, at bridge on Dehmel Road,

from Dead Creek.

DRAINAGE AREA. 848 sq mi (at gaging station). 

PERIOD OF RECORD. Sediment records: May 1966 to September 1969.

EXTREMES. 1968-69:
Sediment concentrations: Maximum daily, 225 mg/1 May 10; minimum daily, 2 mg/1 Nov. 22-24, Jan. 21. 
Sediment loads: Maximum daily, 3,720 tons May 10; minimum daily, 0.47 ton Nov. 12, 14.

Period of record:
Sediment concentrations: Maximum daily, 535 mg/1 Mar. 28, 1967} minimum daily, 2 mg/1 on several days during

1967-1969. 
Sediment loads: Maximum daily, 13,800 tons Mar. 28, 1967; minimum daily, 0.38 ton Oct. 11, 12, 1966.

REMARKS. Daily loads were computed by subdivision on Jan. 23, Apr. 5, May 3, 8, 9. Flow affected by ice Dec. 8-11, 
Dec. 15 to Feb. 20, Mar. 8-15, 29-31. Occasional regulation by dams above station.

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER

1
2
3
4
5

6
7
a
9
10

11
1?
13
14
15

16
17
Ift
19
20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL

110
110
110
110
105

105
105
105
105
105

105
110
110
110
110

110
110
115
120
130

140
160
190
350
1000

1300
1100
950
820
950

1400

0560

MEAN 
DISCHARGE

50
49
48
48
48

48
48
48
47
54

54
53
53
52
50

48
48
47
50
56

55
53
55
57
62

63
59
61
71
68
65

1668

JANUARY

4
4
4
4
4

4
4
4
4
*

4
4
4
4
4

4
4
8

21
13

2
3

18
84
88

50
35
23
20
33
66

 

MEAN 
CONCEN 
TRATION

14
17
17
17
17

17
17
17
17
16

16
15
15
15
15

14
14
14
14
14

14
15
15
14
12

12
10
9
a
7
7

"

MEAN 
MEAN CONCEN-

1.9 61
2.2 61
2.2 60
2.2 58
2.2 59

2.2 60
2.2 60
2.2 59
2.2 58
2.3 57

2.3 57
2.1 58
2.1 60
2.1 58
2.0 69

1.8 90
1.8 00
1.8 28
1.9 71
2.1 60

2.1 41
2.1 27
2.2 16
2.2 09
2.0 06

2.0 99
1.6 95
1.5 113
1.5 249
1.5 290
1.2

61.5 2989

(MG/LI

7
a
a
9
9

9
8
7
6
5

4
3
3
3
3

3
4
4
4
3

3
2
2
2
3

4
5
7

13
9
 

"

FEBRUARY

1.2
1.2
1.2
1.2
1.1

1.1
1.1
1.1
111
1.1

1.1
1.2
1.2
1.2
1.2

1.2
1.2
2.5
6.8
4.6

.76
1.3

11
79

238

176
1D4
59
44
85

249

1080.66

2500 97 655
2000 7,
1BOO 3
1400 2C

389
175
76

1200 18 58

1000 11 30
800
680 1
520 1C

17
) 18

14
450 10 12

360 10 0.7
2ao it
270 1
270
250

240
230
220
220
220

235
240
254
273
316

347
355
342
 
 
 

17272

7.6
> 7.3

6.6
4.7

3.9
3.7
4.2
4.2
4.2

4.4
4.5
4.8
5.9
6.8

7.5
7.7
7.4
 

-
 

1549.1

M

(TONS) ( 

1.2
1.3
1.3
1.4
1.4

1.5
1.3
1.1
.94
.77

.62
.47
.49
.47
.56

.73
1.1
1.4
1.8
1.3

1.1
.69
.63
.59
.86

1.1
1.3
2.1
B.7
7.0
 

MEAN 
AN CQNCEN-

FSI (MG/L) ITRNS 

25 7
70 4
53 5
43 A
28 5

03 4
68 3
50 3
30 4
10 5

15 5
9 5
9 3
5 5
0 35 1

5 79 3
0 80 3
0 A3 2
0 47 2
5 20

0
0
0
0
5

0
0
0
5
5
5

45.22 5038   ISO

MARCH

331 A .4
331 5 .5
337 5 .5
351 4 .8
374 4 .0

427 4 .6
375 3 .0
310 3 .5
280 3 .3
250 3 .0

200 3 .6
190 3 .5
ISO 3 .5
175 4 .9
175 4 .9

182 5 .5
189 6 .1
238 7 .5
420 7 .9
647 10 1

815 12 26
1010 14 38
R9B 14 34
838 13 29
871 8 19

923 7 17
874 7 17
803 7 15
760 11 23
740 14 28
720 17 33

15214   359.0



STREAMS TRIBUTARY TO LAKE HURON 

04151500 CASS RIVER AT FRANKENMUTH, MICH. Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TU SEPTEMBER 1969
APRIL MAY JUNE

MEAN
DISCHARGE

(CFSI

730
837
121D
1250
153D

2630
1910
1370
1110
1040

944
761
614
525
454

450
543
1350
2420
1790

1260
1370
1970
1800
1290

957
728
684
692
628

MEAN
CONCEN
TRATION
(MG/L)

13
13
12
12
35

2D6
83
23
12
13

11
11
12
9
10

15
17
49
80
65

32
18
25
18
18

15
17
19
16
18

LOAD
(TONS!

26
29
39
41
153

1460
428
85
36
37

28
23
20
13
12

18
25
171
523
314

109
67
133
87
63

39
33
35
30
31

MEAN
DISCHARGE

(CFS)

524
442
965

102D
694

536
579
1140
3540
6130

6570
3940
2290
1600
1220

949
751
696

1040
1170

988
824
706
600
509

429
371
335
300
266 
238

MEAN
CONCEN
TRATION
(MG/L)

20
15
69
51
24

19
25
52

182
225

167
57
37
25
22

24
21
19
2R
35

33
29
33
24
25

33
29
22
24
26 
25

M
LOAD DIS
(TONS) (

28
18

199
140
45

27
39
155

1860
3720

2960
606
229
108
72

61
43
36
79
111

88
65
63
39
34

3R
29
20
19
19 
16

AN
HARGE
FS)

29
21
73
53
15

52
43
05
48
97

59
36
46
31
05

91
83
80
88
«9

75
60
71
01
00

86
69
47
30
39

MFAN
CONCEN
TRATION LOA
(MG/L) (TON

25
25
37
26
27

30
27
21
25
28

23
23
27
27
27

27
24
22
28
40

50
41
27
25
34

40
39
37
40
44

TOTAL 34847

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17

MEAN
DISCHARGE 

(CFS)

146
134
148
208
273

235
194
168
146
125

112
117
125
110
102

96
90

MEAN 
CONCEN
TRATION 
(MG/L)

41
35
37
42
46

42
33
26
22
20

19
19
20
21
20

20
27

LOAD 
(TONS)

16
13
15
24
35

27
17
12
8.7
6.8

5.7
6.0
6.8
6.2
5.5

5.2
6.6

MEAN
DISCHARGE 

(CFS)

190
149
122
102
90

90
97
37
)9
86

75
68
62
59
59

57
58

MEAN 
CONCEN
TRATION 
IMG/L)

51
34
27
27
29

31
29
25
23
23

26
27
27
27
28

30
32

LOAD 
(TONS)

26
14
8.
7.
7.

7.
7.
6.
6.
5.

5.
5.
4.
4.
4.

4.
5.

9
4
0

5
6
5
1
3

3
0
5
3
5

6
0

MEAN

ICFS)

38
38
33
34
36

37
39
37
38
39

39
39
39
38
36

37
39

MFAN 
CONCEN-

IMG/L )

40
39
37
34
33

35
36
37
35
32

30
30
32
34
34

33
30

LOAD
(TONS)

4.
4.
3.
3.
3.

3.
3.
3.
3.
3.

3.
3.
3.
3.
3.

3.
3.

1
0
3
1
2

5
8
7
6
4

2
2
4
5
3

3
2

2.8 
2.7 
2.7

253
160
165
227
323
249

9.5 
7.5 
6.1

3.8 
3.7 
3.7

2.5 
2.5 
2.3

2.3
2.2
2.3



STREAMS TRIBUTARY TO ST. CLAIR RIVER

04159500 BLACK RIVER NEAR FARGO, HICH. 
(International Hydrological Decade River Station)

LOCATION  Lat 43°05'32", long 82°37'05", in NWj sec.32, T.8 N., R.16 E., St. Clair County, at gaging station at 
bridge on Norman Road, 2.1 miles east of Fargo, 5.3 miles upstream from Bill Creek, and'12 miles northwest of 
Port Huron.

DRAINAGE AREA. 480 sq mi.

PERIOD OF RECORD. Sediment records: Hay to September 1966 (daily), October 1966 to September 1969 (periodic). 

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 1
OCT 17, 1968 
NOV 15......
DEC 6......

APR 5......
APR 5......
MAY 10......
MAY 21......

1MB
730 
530
100

200
515
700
845
300
830

DISCHARGE 
(CFS)

23
76

19<>0
2310
',',40
330
108
245

CONCEN 
TRATION 
(MG/L)

19
163
35 
17D
528
507
426
34

40

SUSPENDED
SEDIMENT 
DISCHARGE 
(TONS/DAY)

.92
10
7.2 

2*
2B40
3160
5110

30
17
26

JON
JUN
JIIL 
JUL
JIIL
JUL
AUG
AUG
AUG
SEP

DATE T
13......
26......
19...... 
27......
27......
28......
7.... ..

17......

IS......

IME
15
30
30 
3D
15
30
05
30
800
700

DISCHARGE 
(CFS)

7'.

131
24 
43
45
63
30
22
16
11

CONC 
1RAT 
(HG/

1

1
1
2

N- 
ON 
)
4
8
2
6
2
2
P
0
7
6

SUSPENDED
SEDIMENT 
DISCHARGE 
(TONS/DAY)

ll
17
6.0 
23
31
31
fl.7

17
.30
.18

STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MICH.

""22^ £ns^am £S ̂ ge^^atfHighway^!'? niieRdowEStrelm1fr^a^e'f^sh^L^t^ro miles"

DRAINAGE AREA. 79.2 sq mi (revised).

PERIOD OF RECORD. Water temperatures: October 1961 to April 1967, August 1968 to September 1969.

temperatures: Maximum, 27.0°C Aug. 24; minimum, freezing point on many days during December to February.

period 
Wate

wi

DAY

1
2
3
4
5
6
7
e
9

10
11

of record: 
r temperatures:
nter periods.

AUGUST

MAX MIN

__
22.0 19.0
22.0 20.0
23.0 21.0
23.0 22.0
23.0 22.0
24.0 22.0
24.0 23.0
24.0 23.0
23.0 22.0
23.0 21.0

Maximum, 31.D°C July

TEMPERATURE

SEPTEMBER

MAX

22.0
20.0
21.0
22.0
22.0
21.0
20.0
21.0
20.0
20.0
19.0

MIN DAY

20.0 12
18.0 13
ie.o 4
19.0 5
20.0 6
18.0 7
17.0 8
ie.o 9
19.0 0
19.0 1
17.0 22

1, 1963

(°C) OF

July 24, 1964; minimum, f

WATER, AUGUST TO SEPTEMBER

AUGUST

MAX

23.0
23.0
24.0
24.0
25.0
23.0
23.0
24.0
24.0
25.0
25.0

MIN

20.0
21.0
21.0
20.0
21.0
21.0
21.0
21.0
23.0
23.0
24.0

SEPTEMBER

MAX MIN

19.0
20.0
21.0
21.0
21.0
21.0
21.0
20.0
20.0
21.0

5.0
7.0
e.o
8.0
9.0
9.0
9.0
8.0
8.0
8.0

21.0 19.0

reezing

1968

DAY

23
24
25
26
27
28
29
30
31

MONTH

point on many

AUGUST

MAX MIN

26.0 24.0
27.0 25.0
26.0 23.0
23.0 20.0
22.0 19.0
22.0 19.0
22.0 20.0
22.0 20.0
22.0 19.0

27.0 19.0

days during

SEPTEMBER

MAX

21.0
21.0
19.0
ie.o
18.0
18.0
18.0
18.0
  

22.0

MIN

19.0
19.0
ie.o
17.0
15.0
15.0
15.0
15.0
  

15.0

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER I960 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

OCTOBER

MAX

19.0
ie.o
18.0
15.0
15.0

14.0
15.0
15.0
15.0
15.0

14.0
15.0
16.0
17. D
16.0

e.o
e.o
e.o
6.0
5.0

14.0
13.0
13.0
12.0
11.0

11.0
10.0
10.0
9.0
10.0
10.0

MIN

16.0
16.0
15.0
13.0
12.0

13.0
13.0
13.0
13.0
13.0

12.0
12.0
13.0
14.0
15.0

15.0
16.0
16.0
14.0
13.0

11.0
12.0
11.0
11.0
10.0

9.D
9.0
9.0
e.o
7.0
7.0

NOVEMBER

MAX

13.0
12. D
11.0
10.0
10.0

10.0
9.0
e.o
8.0
e.o

e.o
e.o
7.0
7.0
8.0

e.o
6.0
7.0
6.0
5.0

.0

.0

.0

.0

.0

5.0
5.0
5.0
5.D
5.0
  

MIN

9.0
10.0
9.0
e.o
e.o

9.0
e.o
7.0
7.0
6.0

7.0
7.0
5.0
6.0
7.0

5.0
5.0
6.0
5.D
4.0

4.0
5.0
5.0
5.0
5.0

5.0
5.0
5.0
5.0
4.0
  

DECEMBER

MAX

4.0
4.0
5.0
5.0
4.0

2.0
2.0
2.0
0.0
1.0

1.0
1.0
1.0
1.0
0.0

0.0
1.0
1.0
D.O
0.0

1.0
1.0
0.0
D.O
O.D

0.0
0.0
0.0
0.0
1.0
1.0

MIN

4.0
4.0
4.0
4.0
2.0

2.0
2.D
2.0
0.0
0.0

0.0
0.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
D.O

0.0
0.0
0.0
0.0
O.D

0.0
0.0
0.0
0.0
0.0
0.0

JANUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
D.O
0.0
0.0
0.0

O.D
1.0
1.0
1.0
l.D

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
0.0

D.O
1.0
0.0
1.0
1.0
1.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0
1.0
0.0
0.0

1.0
1.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0
1.0

FEBRUARY
MAX

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
2.0
2.0

1.0
1.0

__
  

__
__

_ _
  

__
__
__
__
  

__
__
6.0

_ _
  

MIN

1.0
1.0
0.0
0.0
0.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0

__
 

_
_ _

__
 
_
__

__
 
_
_ _
3.0

_ _
 

MARCH

MAX

6.0
6.0
7.0
6.0
7.0

6.0
6.0
7.D
6.0
5.0

4.0
6.0
6.0
4.0
6.0

6.0
7.0
9.0
9.D
e.o
7.0
8.0
e.o
7.0
5.D

5.0
7.C
5.0
5.0
4.0
6.0

MIN

4.0
4.0
4.0
4.0
4.0

5.0
4.0
4.0
4.0
4.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
5.0
6.0
6.0

4.0
4.0
.0
.0
.0

.0

.0

.0

.0

.0

.0



STREAMS TRIBUTARY TO ST. CLAIR RIVER

04160900 CLINTON RIVER NEAR DRAYTON PLAINS, HIGH. Continued 

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY JUNE JULY AUGUST

4.0 4.0 
5.0 4.0 
8.0 4.0

6.0 5.0
6.0 6.0

9.0 5.0
9.0 5.0

10.0 6.0
10.0 9.0
9.0 9.0

10.0 6.0
11.0 8.0
11.0 9.0
12.0 0.0
12.0 1.0

13.0 1.0
13.0 2.0
13.0 0.0
11.0 9.0
12.0 9.0

10.0 8.0 
9.0 8.0

12.0 8.0
13.0 9.0

14.0 11.0
15.0 12.0
14.0 14.0
14.0 13.0
16.0 13.0

6.0 
7.0 
7.0
8.0
0.0

9.0
0.0
9.0
8.0
6.0

6.0
5.0
5.0
6.0
r.o

8.0
7.0
6.0
6.0
6.0

7.0 
7.0 
7.0
8.0
7.0

8.0
8.0
0.0
0.0
1.0 
i .n

L4.0 22.0 
L5.0 20.0

L6.0 19.0
18. 0 18.0

8.0 17.0
8.0 19.0
8.0 18.0
6.0 20.0
5.0 20.0

4.0 21.0
4.0 22.0
3.0 21.0
4.0 20.0
5.0 19.0

5.0 20.0
6.0 20.0
5.0 19.0
5.0 20.0
5.0 21.0

5.0 20.0 
4.0 20.0
5.0 20.0
5.0 22.0

5.0 24.0
6.0 23.0
7.0 24.0
8.0 24.0
8.0 23.0 
Q - n   

9.0 24.0 21.0 25.0 23.0 
9.0 24.0 22.0 25.0 23.0

7.0 23.0 21.0 25.0 23.0
7.0 23.0 21.0 25.0 23.0

7.0 23.0 22.0 25.0 23.0
7.0 23.0 21.0 25.0 23.0
7.0 22.0 21.0 25.0 23.0
6.0 23.0 21.0 24.0 22.0
8.0 24.0 22.0 25.0 22.0

8.0 24.0 22.0 25.0 22.0
9.0 25.0 23.0 25.0 22.0
0.0 25.0 23.0 25.0 22.0
9.0 26.0 24.0 25.0 23.0
8.0 26.0 24.0 26.0 24.0

7.0 26.0 24.0 25.0 24.0
8.0 26.0 25.0 25.0 23.0
8.0 25.0 24.0 26.0 23.0
8.0 24.0 23.0 26.0 24.0
9.0 24.0 23.0 25.0 22.0

9.0 25.0 24.0 25.0 22.0 
9.0 26.0 24.0 26.0 22.0
9.0 25.0 24.0 27.0 23.0
9.0 25.0 24.0 26.0 24.0

0 0 26.0 24.0 25.0 22.0
2.0 25.0 24.0 25.0 20.0
1.0 25.0 24.0 25.0 21.0
1.0 24.0 23.0 24.0 22.0
2.0 25.0 23.0 26.0 22.0

5.0 
4.0

3.0
1.0

3.0
2.0
1.0
9.0
9.0

9.0
1.0
1.0
1.0
1.0

0.0
9.0
8.0
6.0
7.0

8.0 
0.0 
0.0
8.0
6.0

7.0
7.0
6.0
4.0
7.0

2.0
1.0

9.0
0.0

9.0
0.0
8.0
7.0
5.0

6.0
6.0
7.0
7.0
8.0

9.0
7.0
5.0
5.0
4.0

6.0 
5.0 
6.0
6.0
4.0

4.0
4.0
4.0
3.0
3.0

04164000 CLINTON RIVER NEAR PHASER, HIGH. 
(International Hydrological Decade River Station)

LOCATION. Lat 42°34'40", long 82°57'00", in Nwj sec.20, T.2 N., R.13 E., Maconb County, at bridge on Garfield Road,

DRAINAGE AREA. 444 sq mi (revised).

PERIOD OF RECORD. Sediment records: March 1966 to September 1969 (periodic).

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTSi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

AUG 7, 1969
AUG 12......
AUG 18......
AUG 25......

TIME

0745
1800
1000
1300

DISCHARGE
(CFSI

308
21R
208
110

CONCEN
TRATION
(HG/L)

71
276
881
1520

SUSPENDED 
SEDIMENT
DISCHARGE
(TONS/DAY 1

59
162
495
451

SEP
SEP
SEP

DATE

16......
22......
30......

TIME

0800
0930
1500

DISCHARGE
ICFS)

103
107
122

CONCEN
TRATION
IHG/L)

649
R64
168

SUSPENDED 
SEDIMENT
DISCHARGE
(TONS/DAY!

ISO
250
55



STREAMS T.mUTAHY TO LAC: ER i

LOCATION. Lat 41°57'50", long 83°32'50", Monroe County, at bridge on 1-ij Haybx-e Head, O. c

DRAINAGE AREA. 1,034 3q mi (at gaging station).

PERIOD OF RECORD. Water temperatures: March 1966 to SeptpmbE- 
Sediment records: March 1966 to September 1969.

EXTREMES. 1968-69:

and March. 
Sediment loads: Maximum daily, 7,460 tons Jan. 30; minimum daily, 2.1 tons Sopt. 1.

Feb. 20, 1967.
(1966-67): Max

REMARKS. Daily sedi

TEMPERATURE t°C) OF WATER, HATER YEAR OCTOBER 1963 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT BETWEEN 1200 ANL 1800)

n tMnco ""

RRUARY.

RIL... .

UNf ... . . 

Lt ... . .

11110000111

4 5 6    6 7 o 11 1? 11 11

?? 19 17 18 19 11 20 19 \H 19 20 

'4 25 2b 24 25 22 21 21 22 ?2 21

12 13 14 15 16 17 1M 19 20

6 6 6

OOlllllll

11 11 12 11 14 16 12 10 11

21 70 19 IS 70 ?! 70 2! 20 

2? 25 25 25 27 2t ?4 23 23

21 ^7 23 2-. 25 26 2i if ~ ill 31

11222232   -- --

11 4 9 10 HI 3 15 15 1-13 --

20 lv 1« lw 20 73 ?4 :-s 24 24  

- 2- ?5 >-5 71 2^ 7^ .21 ? > 2S 
27 7 6 ?R 2s 77 26 21 ?- I 26 27 it

1

11
1 B

2- 
27

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MFiN
DISCHARGE 

(CFS1

210
210
220
210
200

190
200
220
220
210

200
200
200
190

190
190
190

190
195
192
199
197

MFAN 
CONCEN- 
TRATION

1B2 
179 
177 
1A9 
166

195 
185 
1S3 
1R3 
213

253
358
502
706
754

MEAN 
CONCEN 
TRATION 
(MG/L)

1310 
1300 
1JOO 
10?0

510

600 
ROD 
3050 
4770 
4230 
3800

u:oo 
3700 
2600 
1300

33630



STREAKS TRIBUTARY TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONROE, MICH. Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

JANUARY FEBRUARY MARCH

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
in
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

3200
2600
2300
1900
1600

1300
1100
1000
950
920

880
840
800
770
740

720
695
1830
2530
2350

2300
2100
2000
2300
2500

2400
2200
2000
2100
5730
6170

60825

MEAN

1290
1350
1660
1820
3850

3610
3450
3190
2800
2320

1780
1350
1120
973
882

830
791
1500
2780
3100

3230
3170
2910
2460
2000

1580
1320
1130
1120
1200
 

MEAN
CONCEN-

75
51
35
23
15

11
9
5
3
2

2
2
2
2
2

2
2

82
95
67

72
65
69
72
55

42
32
25
35

444
262

 

APRIL

MEAN
CONC EN-

18
35
56

459
677

237
178
150
109
B2

62
54
40
27
27

24
23
119
182
135

115
93
64
3
8

3
2
b
5

41
 

648
358
217
118
65

39
27
14
7.7
5.0

4.8
4.5
4.3
4.2
4.0

3.9
3.8

442
649
425

447
369
373
447
371

272
190
135
198

7460
4360

17666. 2

63
128
251

2370
7040

2310
1660
1290
824
514

298
197
121
71
64

54
49
582

1370
1130

1000
796
503
286
205

183
150
110
106
133
 

MEAN

(CFS) 

6720
6290
5270
3600
2790

2160
1730
1370
1200
1030

956
849
806
778
696

660
641
603
565
535

516
516
526
532
534

530
531
521
 
--
 

43455

MEAN

iCFS) 

1230
1150
1050
943
835

763
721
1170
1580
2360

3520
3280
3060
2730
2310

1850
1370
1470
2600
2400

2270
2040
1610
1210
991

847
761
700
625
561
523

MEAN
CONCEN-

(MG/LI 

194
153
82
52
37

24
18
12
10
8

7
4
4
4
4

11
8
5
6
7

7
5
8

11
10

10
13
9
 
--
 

 

MAY

MEAN
CONCEN-

(MG/L 1 

41
37
27
17
21

27
25
328
283
242

203
116
76
67
64

57
64
72

130
R5

80
69
56
41
33

31
32
33
34
33
30

(TONSI 

3520
2600
1170
505
279

140
84
44
32
22

18
9.2
8.7
8.4
7.5

20
14
8.1
9.2
10

9.8
7.0
11
16
14

14
19
13
 
 
 

8612.9

(TONS) 

136
115
77
43
47

56
49
240
180
540

930
030
628
494
399

?S5
237
286
913
551

490
380
243
134
88

71
66
62
57
50
42

MEAN

(CFS) 

523
507
499
493
498

491
488
481
476
470

4*3
446
4?7
417
411

413
407
406
428
504

624
690
701
788
1810

2160
2270
2290
2190
1900
1570

26231

MF4N

ICFS) 

520
890
1150
1090
994

981
929
885

1130
llfcO

1140
1040
878
769
720

68R
650
617
573
593

520
501
504
524
617

627
566
529
527
474
 

MEAN
CONCEN-

IMfi/L)

7
5
5
10

10
a
8
7
4

6
8
8

13
a

2
4
5
7
14

12
10
13
26

337

153
90
72
56
38
24

 

JUNE

MEAN
CONCFN-

IMR/L) 

27
57
62
47
56

45
39
38
48
46

50
45

33
35
39

39
35
33
38
37

33
34
33
34
34

28
25
29
29
25
 

(TONS) 

8.5
9.6
6.7
6.7
13

13
11
10
9.0
5.1

7.3
9.6
9.2

15
8.9

2.2
4.4
5.5
8.1
19

20
19
25
55

1690

892
552
445
331
195
102

4507.8

ITC1N5) 

38
137
193
138
150

119
98
91

146
144

154
126
78
73
76

72
61
55
59
59

46
46
45
48
57

47
38
41
41
32
 

TOTAL 60566



I STREAMS TRIBOTARV TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONROE, MICH. Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

IILY AUGUST SE

M 
DIS

2
2
3
2
1

1
2
1

1

1

MEAN MEAN MEAN 
AN CONCEN- MEAN CONCEN- MEAN CONCEN-

95
54
ze,
00
41

00 3
50 3
40 1
30 1
50

40 1
70 3
40 1
15
31

9fl
03
72
80
80

20
51
51
93
30

95
90
47
22
60

03

27
24
22
20
79

2200
27flO
1290
710
511

416
2230
35
12
9

f,
7

21
Ifl
24

20
11
7
6
10

6
5
7
6
4

3 1

SI <MG/

f

I (TONS) ICFSI <Mf,/L) (TONS) 

4 113 7 2.
6
7
3
2

fl '
5
3
5
9

2
3
3
5
5

?
5
2
R

2

1
R
4
6
5

0 1
2
3
I
3
9

110 fl 2.
109 11 3.
lOfl 13 3.
Ill 12 3.

Ill 14 4.
112 19 5.
110 17 5.
Ill 21 6.
118 23 7.

115 22 6.
107 22 6.
103 20  >.
100 15 4.
104 15 4.

m m s.
127 24 n.
121 77 <).
131 32 1
140 32 2

135 2fl 0
132 2fl 0
12R 37 3
127 32 1
129 25 fl.7

12fl 25 B.6
129 22 7.7
133 27 9.7
12fl 40 14
131 51 IS

.

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS! B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSEDi N, IN NATIVE WATERi P, PIPETi S, SIEVEi 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

APR 04

WATER 
TEM 
PERA 
TURE DISCHARGE

1630 7.0 1820

SUSPENDED 
CONCEN- SEDIMENT 
TRATIUN DISCHARGE

PARTICLE SIZE METH 
OD 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF 
ANAL-



STREAMS TRIBUTARY TO LAKE ERIE 

04185300 TIFFIN RIVER AT EVANSPORT, OHIO

DRAINAGE AREA.   541 sq 

PERIOD OF RECORD.   Chenilcal analyses: Jume 1968 to September 1969.

reek, and

8

i\r.T,
03. ..

NOV.
Ib...

JAM.
24. ..

MAR.

MAY
lo. ..

JUNt
27...

AUG.
29...

II HE

1230

0930

1200

1230

1000

1020

B1CAR-

(HC03I

322

272

1*0

230

198

292

CAR-

(CQ3I

*

0

0

1,*

8

1*

(S0*l

78

76

51

75

76

75

CHLO-

(CLl

30
38

3*

16

23

31

33

FLUO-

(Fl (N03I

.* 2.0

.3 1*

.3 15

.* L2

.5 J.5

DIS 
SOLVED 
SOLIDS
(RESI- HARD-

180 Cl (CA.MG1

*2* 3*2

33* 305

262 200

*00 31*

372 27*

*03 350

NON- 
CAR-

80NATE

NESS

71

82

36

102

98

87

SPECI 
FIC

CONO-

(WCRO-

696

699

*OL

588

693

697



STREAMS TRIBUTARY TO LAKE ERIE

04185300 TIFFIN RIVER AT EVANSPORT, OHIO Continued

SPECIFIC CONDUCTANCE (MICRQMHQS AT 25°C) WATER YEAR ncTQBER 1968 TC SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX

710

730

750

760

720

730

780
790

APRIL

MAX

  

  

  

:::
 
 

 
in

 

PIN

650

720

710

660

690

7*0

MIN

  

  

  

:::
 
 

 
 

 

MAX

790

790

600

7*0

710

630
510

MAY 

MAX

  

  

_-

~:

 

560

510

620

630

IN

50

7*0

760

67C

6*0

*30

MIN

  

  

-_

  

  

590

590

MAX

590

JUNE 

MAX

630

63C

6*0

6*0

620 
570 
560

610

660

620

HIN

5*0

MIN

600

580

610

600

550 
5*0 
5*0

520

630

**0

MAX

  

-

320

JULY 

MAX

700

200

370

510

560 
590 
630

620

MIN

190

MIN

*ec

130

290

**0

500 
5*0 
5*0

530

120

MAX

  

AUGUST

MAX

870

870

850

8*0

650 
850 
360

810

840 
860
320 
700

310

HIN

MIN

850

051

83'

32C

330 
320 
830

820

olC
sir
77C 
67C

780

MAX PI".

680 630

660 t3C

670 61C

SEPTEMBER 

MAX ("IN

  

  

  

::: :::
 
 
 

   

 



OCTOBER 

MAX NIN

STREAMS TRIBUTARY TO LAKE ERIE

04185300 TIFFIN RIVER AT EVANSPORT, OHIO Continued 

PH (UNITS), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN MAX MIN

8.2 B.
a.3 8.
B.3 8. 

B.3 8.

a. 3 a.

8.3 8. 

3.2 B.

B.2 B.

B.2 8. 
8.2 8. 
8.3 B.

3.
a.
B.
a.

3.

B.

8. 

8.

8.

B. 
8.
B.

B.I B.O 
B.O 8.0 
B.O 8.1 
8.0 8.4

8.0 B.4

B.O   

7.9    

i.B   

8.2

7.9    
T.5 
i.9   

7.B       8.0 7.B      

               8 .5 8.4

            B.5 8.5

          9.1 e.s

i.T 7.6

MAX MIN

SEPTEMBER 

MAX MM

7.8 7.4
7.6 7.5
7.7 7.5
7.8 7.7
7.B 7.7

T.B 7.7
7.9 7.B
7.9 7.8
7.9 7.B
B.I 7.9

B.I 7.9
B.O 7.9
7.9 7.8
7.8 7.7
7.B 7.7

7.8
B.O 
B.O 
B.O 
3.0

7.7
7.8
7.9 
7.9 
7.9

B.I B.O
8.1 8.0
8.1 7.9
B.I 8.0
B.I 8.0

8.1 7.9



STREAMS TRIBUTARY TO LAKE ERIE 

04185300 TIFFIN RIVER AT EVAHSPORT, OHIO Continued

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

HAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX KIN

n A.0 A.

in
3 n

APRIL MAY JUNE 

MAX MIN MAX MIN MAX MIN MAX

            18.0 17.0 24.0 
            18.0 17.0 24.0

            20.0 20.0 23.0

JULY AUGUST SEPTEMBER 

MIN MAX MIN MAX KIN

23.0 26.0 24.0       
23.0 26.0 24.0       
23.0 26.0 24.0      

22.0 26.0 25.0   

  

  

__
  
     
     
  

::: :::   

   

_i
 
_
7.0
7.0
6.0
6.0

6.0

7.0 
7.0

7.0

0.0
0.0

  

  

__
6.0
6.0
6.0
6.0

6.0

6.0 
6.0

6.0

9.0
9.0

21.0

20.0

21.0
20.0
20.0
21.0
21.0

21.0

21.0 
21.0

23.0

23.0
  

21.0

20.0

19.0
19.0
20.0
20.0
21.0

20.0

20.0 
21.0

21.0

23.0
  

29.0

24.0

24.0
26.0
25.0
25.0
25.0

25.0

  

  

25.0
25.0

23.0

24.0

23.0
24.0
24.0
24.0
24.0

24.0

  

  

24.0
24.0

26.0

26.0

26.0
26.0
27.0
27.0
26.0

25.0

f :

_ 

24.0

25.0

26.0
25.0
25.0
26.0
25.0

24.0

24.0 
24.0

25.0

  
  

::: :::
 
__.«_ _._._         
 
 
 

    



STREAKS TRIBUTARY TO LAKE ERIE 

041P5600 MAUMEE RIVER AT DEFIANCE, OHIO

DRAINAGE AREA. --3, 094 sq mi (Includes Tiffin River). 

PERIOD OF RECORD.   Ch-;nical analyses: January 1"66 to

3.B milns upstre 

September 1S69.

glaizo HI 6 miles u
k at

EXTREMIS.   1968-69:
Spec

ru

Period
Spec 
Diss

Au

to t

Part
lent

DATF 

OCT.
02..
30...

"10V.

D

J

N

,\

M

J

J

S

3. .,
5 ...

3. . .
0...
N.
3...
1. . .

?!..
ft . . 3

R.
4 ...
8 . . *
R.
8...
1 ...
Y
9. ..
6. . .
NF
8...
0...
LY
9. . .
8. .
G.
4.. .
7. .
p r .

05...
;">. . .

ific conduc

ary.

of record:

olved oxyge
g. 23, 1966
r tpapr-ratu

-d each icon

TIME

0800
1100

0800
0900

0800
0800

0800
080G

0800
0730

0745
0730

0730
0745

0755
0800

0755
1000

083D
o°co

0745
0740

0755
0750

tance: Maximum, fl90 micro

n (1966-68): Maxi

rps: HEXimujii, 32.

tli. No t'ischp.rg? 

CHE'ilWL

3ICAR- CAR-

(HC031 ICQ3)

?0t 0
"40 :o

'84 0
180 .)

10B 0

124 0
90 0

88 0
.'60 0

^64 0
tM 0

222 0
134 0

252 0
,58 4

172 0
236 0

166 0
288 0

210 6
?fif, 10

TOO 0
166 0

reura, 15.

0°C July

rt cords 

ANALYSES

1504)

89
120

122
92

110
40

54
23

30
104

! 13
73

as
43

95
57

55
R5

51
90

60
116

119
fth

nhos Oct.

> n.Vl or

3, 1966;

ivii] ablf 

, MATER Y

CHLO-

(CL)

2^
43

49
26

10

12

16
p. n

8.0
?6

38
22

22
10

21
14

162~*

16
31

2!
fl

4ej
32

28; minimum, 210

greater on many

'

Ei°, OCTOIiFR 1968

FLIJ.l-

(f 1 (NO 31

.5 10
, J 13

.7 '» . -^

. 3 26

.2 11

.2 18

.2 9.6

.2 14

.1 12

.6 13

.3 31

.4 13
,2 24

.4 7.6

.3 23

. j 2<i

.1 27

.5 22
. ' H , 2

10
6.1

.« 2.4

.6 16

microiahos

days durin

g point on

Jan. 30.

icrorahos
g 1966 to

Many day

Jan. 30, 
1968; m

s during

TO SEPTEMBER 1969

DIS
SOLVED
SOLIDS
(RESI-

180 C)

3-18
518

5? E;
420

160

2"*Q

li*

IBO
442

510
3t2

jao
224

376
316

362
414

304
458

342
466

506
342

HARD-

(CA,MG)

275
360

iSO
280

140

176
'56

115
330

392
242

290
196

294
220

'38

S06

210
330

268
366

346
223

NON-
CSR-

BONATE

NESS

104
130

U7
132

52

74
30

*3
117

175
108

108
76

37
84

'/T

112

74
<34

86
131

100
92

1969.

?eb-

2 mg/1

1966 to 1989.

SPECI
FIC

CONO-

(MICRD- 
1HOS)

610
813

843
598

271

393
225

264
709

745
5?8

600
381

611
458

496
701

443
70S

558
767

318
566

es col-

PH

(UNITS)

7.8
8.3

7.5
7.5

7.0

7.4
7.3

7.5
7.6

7.7
7.4

7.5
7.3

7.6
8.4

1.0
7.4

rt «2
7.4

8.3
8.5

8.0
7.9



STREAKS TRIBUTARY TO LAKE ERIE

04185600 MAIJMEE RIVER AT DEFIANCE, OHIO Continued 

SPECIFIC (.GiOUC'iANCE IMKROMHOS AT 25°C), WATK!! -ft/if. OCTOBER 1963 id SEPTEMShR 1969

1
2 
3

5

6 
7
8

10

11 
12 
13

16 
17 
IP 
19
20

21 
22 
23 
24 
25

26

28 
24

31

ftv

1 

3

6 
7 
8 
9 

10

1 I 
12 
13

15

16 
1 7 
18 
19
20

21 
22 
23 
24

27 
28

30

MAX

600 
620 
650 
540 
640

610 
700 
700 
710 
6 TO

710 
713
740 
750

7BO 
790 
780 
770 
760

810 
»00 
800 
300

100

390
820 
«20 
330

 >90

590 
600
6 on

5*0
540

560

 '.?"

630 
630 
630 
460 
440

400 
43T 
44P 
450 
471

513 
540

570

iCTOBFR

600 
600 
630 
630

640 
630 
690

670

693 
700 
710
740 
750

750 
780 
760 
750 
IbC

7BO 
790 
790 
7 = 0

710

760 
RIO
BIO

\PRIl 

MIN

570 
5°0 
580 
590 
550

400
400 
430

540

570

500 
600 
450 
4 in
400

370 
390 
420 
440 
',50

490 
510

550

130 
840

850

840 
15n 
840

950 
360 
JI50

770 
790 
720
670 
fOO

610

600 
f,13

620

630 
620 
543

MX

613 
620 
610 
610

620
6PO 
6?0 
670

  

510

520 
54J 
500

520 
530

540 
47}

520 
560

603

HIM

820 
620

820

120 
120 
R30

840 
310 
760 
730

720 
710 
630 
610 
640

590 
590

610

5AO 
500

,1,

580 
600 
601 
590

590
590 
580 
610

  

  

4 BO 
500 
443

460 
520

470 
440

430 
520 
560

WCfWRErt

MAX Hl'J SAX

630 540   
020 510   

560 510   
   610   

  

360 

      390 

      390

   --- 530
    400 
--- 260

JIJV 

SAX »11\l MAX

623 560 570 
650 590 610 
650 620 620 
620 jOO 630

680 650 590
670 65f) 510

520 540 5in 
630 570 5.60

570 490 590

540 493 630 
540 4^0 630 
520 440 650

600 460 660 
c>50 500 6BO

630 510 63P 
f)',0 630 630

610 5bO 730 
730 h 10 523

ANL'.IRY

...

-.-

340 
360 
360

570 
3 JO 
3^0

n ; o

JULY

."IN

J.60 
570
600 
570

520

450 
440

490 
510

530 
610 
610

653
650

560

480 
470

FFBk'J'.KY 

MAX "1^

240 230

330 

350

430 
470

520 
5-.0 
550 
570

630 
630

660
700

690 
690
700 
710

730
no
720

iur.

f.10 
560 
570 
570

530

510 
530

fr O 
610 
670

00 
10
1C 
20

10 
20 

740 
740
750

770 

7*0

290 

320

380 
'.20 
460

500 
520 
'.40 
',50

570

600 
620 
620 
640 
650

680 
670
670 
700

700 
700 
710

'".T

550 
550
550 
570

560 
590 
080

620 
610 
 i90 
-90

67C
690 
700 
690
680

680
no
T 20 

730 
740

760 
750 
770 
780

"WCH 

MAX 1IN

710 690 
700 690

710
700

710

700 
710 
710

710 
7?0 
700 
710
713

^20 
740 
780 
760 
72 r>

720 
71O 
750
690

580
560 
540 
560 
580 
570

SEPTE 1-; 

MAX

790
800 
820 
S30 
 330

800 
110 
790

S30
930 
740 
710 
710

700 
700 
740 
810
800

750 
730 
800 
740 
590

610 
590 
560
600 
600

690 

700

690 
690 
700

700
710 
',90 
TOO
700

710 

740
no
700

700 
700 
690
510

550 
530 
530 
540 
560 
560

MIN

770 
790 
790 
310
100

790 
790 
770

740 
680 
700
700

670 
670 
680 
740
610

660 
690 
710 
590 
570

590 
540 
550
560 
600



STREAMS TRIBUTARY TO LAKE ERIE

04185600 HAUMEE RIVER AT DEFIANCE OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

oc
MAX

10.2 
9.5 
9.7 
11.5 
12.1

10.8

10.9 
11.2 
11.4

13.3 
12.9 
)3.9 
13.1

11.5 
10.6 
9.3 
9.1 
10.6

12.0 
12.2

11.7 
11.3 
10.7 
9.8 
9.2

rOBER 

MIN

7.5 
6.9 
7.1

 =.0 

7.8

8.0

9.2

1.0 
0.2 
1.1 
0.7

8.7 
7.9 
6.7 
6.0 
7.1

9.5
10.7

10.2 
9.5 
9.2 
8.3 
8.3 
7. a

NUKE 

MAX

9.1 
9.4
6.6

10.9 

11. 0

10.1

9.7

10.0 
10.6
9.7

8.3 
7.7 
i.4
7.0 
7.4

7.6
7.9

7.3 
7.2 
7.1 
7.2 
7.0

1BER 

MIN

B.O 
7.6 
7.2

7.9 

9.3

9. L

S.8

9.0 
8.7 
8.3

7.7 
6.4 
-.7 

6.2
6.8

7.4 
7.5

7.0 
7.1 
6.5 
6.7 
6.3

DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN

7.2 7.0       9.0 8.8 
7.3 7.2       8.8 8.7 
7.4 7.2       9.1 8.8

7.3 6.3       12. 

7.4 7.2       11.

2

8

7.6 7.5       10.3

7.6 7.1       10.1

7.1 6.9       10.

      1.1 8.1 10. 
      0.8 8.3 10. 
      1.0 9.9 10.

0 

5

4 
2
2 
8 
7

7

1 
4 
4

6.8 

10.1

10. 0

9.9 

9.7
9.7 
9.8 
10.0 
10.3

10.1 
10.1 
9.7 
9.6 
9.6

9.6 
9.6

9.8 
9.9 
10.0

MARCH 

MAX MIN

0.6 10.2 
0.8 L0.3 
0.9 10.4

1.2 10

L.2 LO 
1.5 10 
1.6 10

.6

3
6 
9

2.5 11.6

3.1 12 
4.0 12 
4.0 12 
4.6 12

5.0 13 
4.8 12 
5.0 12 
5.0 13 
5.0 12

5.0 10 
5.0 12.

S.7 7 
9.2 8. 
9.3 » 
9.4 9. 
9.6 9.

3
5
7

0 
9 
1 
2
a 

a
7

3

3
7 
0 
3 
4

9.4 
9.2 
9.0
6.7 
8.4

8.2
7.8 
3.0 
7.8 
7.6

7.3 
7.2 
7.2
8.1 
8.1

6.6 
8.5 
8.5 
8.5

7.5 
7.R 
7.7 
6.1 
8.2

7.6 
7.2 
6.4 
7.0 
6.4

7.2 
3.3
2.0 
1.5 
1.2

6.4 
7.1 
6.9 
6.7 
6.6

2.3 
1.6
0.9 
1.0 
0.7

5.5
4.0 
5.0 
6.5 
6.2

3.0 
6.8 
6.0

7.7 
5.9 
4.3

2.9 
2.7 
3.9 
5.5

7.7 
7.4 
9.0 
7.7 
5.6

1.7 
1.3 
2.6 
3.9 
2.7

2.9 
3.5 
5.5 
3.8 
3.4

7.2
7.1
7.2

6.5 
7.9 
6.4

3.7
4.2
4.3



STREAMS TRIBUTAHY TO LAKE ERIE

04185«nn IIAUHEE RIVER AT DEFIANCE, OHIO Continued 

TEMPERATURE (»C) OF HATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER

14X "IIN 1AX MIN ! 

3.0
9.0
9.0
8.0
5.0

4.0
3.0
4.0
6.0
6.0

6.0
6.0
6.0
8.0
9.0

9.0
0.0
0.0
8.0
7.0

5.0
4.0
3.0
2.0
1.0

7.0 2.0 8.0
8.0 2.0 11.0
8.0 2.0 U.O
5.0 2.0 H.O
3.0 2.0 11. 0

3.0 2.0 11 .0
3.0 1.0 9.0
3.0 9.0 8.0
4.0 8.0 7.0
5.0 7.0 6.0

4.0 7.0 6.0
4.0 6.0 6.0
5.0 6.0 5.0
6.0 6.0 5.0
B.O 7.0 6.0

R.O 7.0 7.0
9.0 3.0 7.0
3.0 1.0 7.0
6.0 7.0 b.O
5.0 b.O c .O

4.0 5.0 4.0
3.0 5.0 4.0
2.0 6.0 4.0
1.0 6.0 6.0
1.0 6.0 6.0

1.0 1.0 7.0 6.0
0.0 9.0 7.0 6.0
0.0 9.0 7.0 6.0
9.0 3.0 7.0 7.0
B.O 7.0 7.0 7.0
1.0 7.0

APR 1L MAY

DECEMBER

AX

.0
. 0
.0
.0
.0

.0
. 0
.0
.0
.0

.0

.0

.0
--
~
__
 
--
--
 

_
 
 
 
 
_
--
 
 
 
 

JUNE

MAX MIN MAX MIN MAX

6.0 s.o 15.0 3.0 24.0
7.0 o.O 17.0 4.0 24.0 
3.0 6.0 1<UO 6.0 21.0

1.0 7.0 19.0 7.0 20.0
9.0 d.O 20.0 7.0 21.0

l.C 9.0 21.0 9.0 22.0 
1.0 10. 0 21.0 9.0 21.0
2.0 11.0 19.0 7.0 2 .0
2.0 11. 0 17.0 3.0 21.0

2.0 U.O     23.0
3.0 12.1     2
3.0 12.0     2
4.0 12.0     ?

s.o
3.0
.0

4.0 13.0     19.0

5.0 13.0 7.0 5.0 18.0
7.0 14.0 3.0 7.0 I
6. 0 11.0 .0 7.0 I
1.0 S.O .0 7.0 I

3.0
J.O
?. 0

1.0 10.0 .0 6.0 21.0

1.0 10. 0 .0 6.0 21.0
1.0 10.0 .0 6.0 2
0.0 1.0 .0 5.0 2
1.0 9. a .0 7.0 2

.0
D.O
3.0

2.0 11.0 .0 7.0 ?2.0

3.0 11.0 .0 6.0 24.0
5.0 13.0 .0 7.0 2
6.0 15.0 .0 0.0 2
5.0 13.0 .0 0.0 2
4.0 12.0 .0 2.0 2

.0 2.0

i.O
i.O
b.O
i.O
 

MIN

6.0
6.0
6.0
6.0
4.0

3.0
2.0
2.0
1.0
1.0

1.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0 

MIN

23.0
21.0

17.0
18.0

21.0 
19.0
13.0
19.0

20.0
22.0
22.0
19.0
18.0

17.0
17.0
19.0
18.0
19.0

19.0
19.0
IR.O
19.0
10. 0

22.0
73.0
24.0
24.0
25.0
 

JANOARY

MAX

 
--
 
 
 

_
 
 
 
 

 
 
 
 
 

,.
--
 
 
 

..
 

1.0
1.0
1.0

0.0
0.0
0.0
0.0
2.0
2.0

JUL

MAX

26.0
26.0

26.0
27.0

23.0 
22.0
21.0
23.0

24.0
25.0
26.0
27.0
28.0

28.0
29.0
29.0
29.0
27.0

28.0
28.0
28.0
23.0
?8.0

28.0
?7.0
27.0
24.0
25.0
26.0

MIN

_
  .
 
 
~

_
 
 
 
 

_
 
 
 
 

_
 
 
 
 

_
 

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
1.0

FEBRUARY

MAX

1.0
1.0
1.0
1.0
1.0

I.O
1.0
1.0
1.0
1.0

1.0
1.0
1.0
0.0
0.0

0.0
0.0
0.0
1.0
2.0

2.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
 
 
--

MIN

1.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
0.0

1.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0

1.0
2.0
2.0
3.0
3.0

2.0
2.0
2.0
 
 
"

Y AUGUST

MIN

24.0
24.0

25.0
26.0

22.0 
20.0
19.0
21.0

22.0
23.0
24.0
25.0
26.0

26.0
27.0
28.0
27.0
26.0

26.0
27.0
27.0
27.0
26.0

26.0
26.0
24.0
23.0
23.0
23.0

MAX

26.0
26.0

26.0
27.0

27.0 
27.0
27.0
26.0

25.0
26.0
26.0
27.0
27.0

27.0
27.0
27.0
28.0
27.0

26.0
25.0
27.0
28.0
27.0

27.0
27.0
27.0
27.0
27.0
27.0

MIN

24.0
24.0

24.0
24.0

26.0 
25.0
25.0
24.0

23.0
23.0
24.0
25.0
26.0

26.0
26.0
25.0
26.0
26.0

24.0
23.0
24.0
25.0
26.0

26.0
25.0
2t.O
25.0
25.0
26.0

MARC H

MAX

3.0
4.0
4.0
4.0
5.0

5.0
5.0
4.0
4.0
4.0

3.0
2.0
3.0
3.0
4.0

5.0
6.0
8.0
9.0

10.0

10.0
9.0
9.0
9.0
9.0

6.0
6.0
6.0
6.0
6.0
6.0

SEPTEM

MAX

27.0
26.0

26.0
26.0

26.0 
24.0
23.0
21.0

21.0
21.0
22.0
23.0
23.0

23.0
22.0
21.0
19.0
19.0

19.0
21.0
21.0
21.0
19.0

19.0
18.0
18.0
17.0
1S.O
 

MIN

2.0
2.0
3.0
3.0
3.0

3.0
4.0
4.0
4.0
3.0

1.0
1.0
1.0
2.0
2.0

3.0
3.0
5.0
7.0
8.0

8.0
7.0
7.0
9.0
6.0

6.0
5.0
5.0
4.0
5.0
4.0

BER

MIN

26.0
26.0

24.0
24.0

24.0 
23.0
21.0
n.o

19.0
19.0
20.0
21.0
21.0

22.0
21.0
19.0
18.0
18.0

18.0
13.0
19.0
19.0
18.0

17.0
17.0
17.0
16.0
16.0
 



STREAMS TRIBUTARY TO LAKE HUE 

04186500 AUGLAIZE RIVER NEAH FORT JENNINGS, OHIO

DRAINAGE AP.EA, 332 sq mi. 

PERIOD OF RECORD. Chemical ctober 1968 to September 1S69.

of 15.0 rag/1REMARKS. - 
to in 
to th 
Parti 
lecte 
Nov.

OATE

JAN. 
03... 
22...

FEB.
13... 
17...

MAR. 
04... 
17...

APR. 
07...

MAY
95...

JUNE 
03... 
11... 

JULY 
02... 
07. .. 

AUG. 
03... 
18...

A DAILY

DAY

1 
2 
3

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16
17 
18 
19 
20

21 
22 
23
24 
25

26 
27 
28 
29
30 
31

-Dissolved oxyge 
trument limital

il analyses were 
i January to Aug 
.7-8.0, Nov. 28-

01S-
flME CHAR5E

3900 410 
1330 614

0945 4160 
1525 A! 10

A93
AS9

1100 1120 
4135

A78 
A2700

A12T 
A253

A48 
A446

A36 
A32

MEAN DISCHARGE. 

SPECIFIC 

FEBRUARY 

MAX MIN

720 
720 
720

800

780 
730

780 
770 
740

710 
710 
710

780

750 
760

750 
740 
72U

ion. Interruptions in the record were 
order, samples were collected by a loca 
made on aiaximura specific conductance a 

Ufet. pH units recorded: Maximum, Nov. 
8.0, Nov. 29-8.2.

CHEMICAL ANALYSES, WATER YEAR DCTOB 

BICAR- CAR- CHLO- F

(HCC3)

245 
156

242 
272

226 
236

154
26B

280
116

214
120

276 
IBS

290

CONDUCTANCE 

MAR 

MAX

720 
710 
700 
720 
740

730 
750 
750

760

750 
750 
750 
750

740

740 
760

760 
760 
770 
740

660

(C03) IS04) (CD

12 121 30
o 53 la

16 110 33 
16 122 34

14 122 31 
6 140 45

2 69 18 
4 111 25

0 123 30
0 50 16

16 102 24 
0 52 15

0 106 30
0 90 26

0 145 41 
0 156 59

(MICROMHOS AT 25°C), HATER 

CH APRIL 

MIN MAX MIN

700 30 610 
690 20 610 
680 40 620 
660 60 64.O 
710 60 640

710 660 650

720      
710

730   

710    - 

710

700      

630

Jue to malfunctions ol the instrument. In 
1 observer on an approximate twice-weekly 
.id minimum specific conductance of the £am 
27-8.1, Nov. 28-8.6, Nov. 29-8.3; minimum

"R 1968 TO SEPTtMBER 1969

DIS 
SOLVED NON- 
SOLIOS CAR- 

LUO- (RES I- HARD- BON47E 
IDE IHITWTE DUE AT NESS HARD- 
IF) (NQ3) 180 C) ICA.MG) NESS

  4 19 
.4 7.3

-3 14 
  3 11

-4 15 
.4 6.3

  4 11

  4 6.2 
.2 40

  4 13 
.4 56

  5 10 
.5 17

  7 7.3 
.9 4.4

YEAR OCTOBER 196 

HAY

MAX MIN

320 310 

310 00

80 60 
0 80

0 30

0 50

522 334 163 
316 220 92

504 354 129 
542 382 132

436 352 143 
514 346 142

436 360 134

314 186 91

400 320 118 
270 191 92

additio 
Dasis. 
Dies col

SPECI 
FIC

COND 
UCTANCE 
(MICRO- 
MHOS)

752 
464

720 
789

71B 
756

713

415

66 B 
418

360 256 102 576

514 372 134 835
532 394 136 954

3 TO SEPTEMBER 1969 

JUKE JULY 

MAX MIN MAX MIN

      650
      670

      690
      700

      700 
      680

570 
600 
600 
620

620 
610 
620 
660 
670

660 
670



I STREAMS TRIBUTARY TO LAKE ERIE

04186500 AUGLAIZE RIVER NEAR FORT JENNINGS, OHIO Continued

DISSOLVED OXYGEN (BO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

FEBRUARY MARCH APRIL MAY JUNE JULY

11    

26      
27A

A NOVEMBER: MAXIMUM, 
B NOVEMBER: MAXIMUM, 
C NOVEMBER: MAXIMUM,

15.0

4.7
4.3

10.4 MG/Li 
9.7 MG/Ll 
9.3 MG/Ll

5.0

2.8
3.2

MINIMUM, 
MINIMUM, 
MINIMUM,

FEBRUARY MARCH 

DAY MAX MIN MAX MIN DAY

4       
5

^

from Kessler Run. 

DRAINAGE AREA.   160 sq mi. 

PERIOD OF RECORD.   Chemica

REMARKS.   In addition to t

DIS- 
TIME CHARGE

MAR 
20... li!5 32 

APR. 
16... 1540 A46 

HAY 
14... 1630 Tl 

JUNE 
17... 1030 113 

JULY 
07...   A54

A DAILY MEAN DISCHARGE

.0 2.0 

.0 1.0

1 analyses

BICAR 
BONATE 
(HC03)

304 

184 

90 

106

4 
5

10.6 9.0

8.9 7.9

8.7 8.3

8.7 8.3

      8.6 8.5 .2
      8.6 8.4 .3

9.7 MG/L. 
9.2 MG/L. 
8.8 MG/L.

FEBRUARY MARCH 

MAX MIN MAX MIN flAY

31 

04187500 OTTAWA RIVER AT ALLENTOWN, OHIO

: March

CAR 
BONATE 
IC33)

0

0 

0 

0 

0

to September 1969. 
9.

U1S- 
SOLVED 
SOLlaS 

CHLO- FLUO- (R6S1- 
SULFATE FUOE RIDE NITRATE DUE AT 
(SU4) (CD (Fl (N03) ISO Cl

36i 135 1.1 112 1100 

235 130 1.1 37 930 

268 68 .T 59 fr**

158 70 .6 117 584

6.0       
6.0 
5.9      

FEBRUARY MARCH 

MAX MIN MAX MIN

2.0 1.0

NON- SPEC1- 
CAR- F1C 

HARD- BONATE COND- 
NEiS HARD- UCTANCE 

(CA.MS) NESS (MfCRO-

460 219 1860 

412 163 1570 

316 165 1030

270 183 930



STREAMS TRIBUTARY TO LAKE ERIE

04187500 OTTAWA RIVER AT ALLENTOWH, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25° C). MARCH TO SEPTEMBER 1969 

MARCH APRIL MAY JUNE JULY 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

AUGUST 

MAX MIN

:::
:::
 
 

 

1950 
1970

1300 

960

970

1050

--

:::
 
 

_
1750 
1720

9*0

810

850

1370

14*0

660

980

1*40 
6*0

670
710

1060

1000

1160

660

*90

760

520 
360

*80 
660

810

1550

1710

1560

1660

920 
330

690 
810

1030

1410

1040

1270

1290

1060

180 
180

530 
690

960

1270

1440

1580

*40

800

1270 
1300

1390 
1300

1180

1720

1240 1520 1270       
1300 1550 470      

380 1560 1380      

400 1**0 930      

530            

930          
1100            

1160             
1190            

1030            

1270            

1510            

TEMPERATURE (°C> OF WATER, MARCH TO SEPTEMBER 1969

MARCH 

MAX MIN

  

  

13-.0 10.0

10.0 6.0 
10.0 .0 
10.0 .0 
10.0 .0 
10.0 .0

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0

APRIL 

MAX MIN

8.0 5.0 
9.0 8.0 

11.0 7.0 
13.0 8.0 
1*.0 11.0

11.0 9.0 
12.0 8.0 
15.0 10.0

16.0 
16.0

22.0

10.0

11.0 
10.0 
9.0 

13.0 
15.0

18.0 
20.0 
18.0 
15.0 
17.0

11.0 
11.0

17.0

7.0

9.0 
8.0 
8.0 
8.0 

10.0

11.0 
14.0 
15.0 
12.0 
11.0

MAY 

MAX MIN

18.0 12.0 
21.0 14.0 
23.0 17.0 
24.0 19.0 
24.0 19.0

24.0 19.0 
24.0 21.0 
23.0 20.0

13.0 
13.0

21.0

16.0

17.0 
16.0 
16.0 
19.0 
19.0

20.0 
20.0 
23.0 
26.0 
24.0

10.0 
11.0

18.0

15.0

15.0 
14.0 
13.0 
14.0 
15.0

15.0 
16.0 
18.0 
20.0 
22.0

JU 

MAX

25.0 
23.0 
18.0 
20.0 
20.0

22.0 
22.0 
20.0

25.0 
22.0

21.0

21.0

21.0 
20.0 
21.0 
21.0 
24.0

28.0 
29.0 
29.0 
27.0 
27.0

IE JULY AUGUST 

MIN MAX MIN MAX MIN

21.0 27.0 24.0       
18.0 26.0 22.0       
15.0 26.0 22.0       
14.0 27.0 23.0       
17.0 26.0 25.0      

16.0 25.0 22.0 
19.0 22.0 19.0      -

17.0            

18.0             

17.0            

19.0



STREAMS TRIBUTARY TO LAKE ERIE 

04188200 AUCLAIZE RIVER AT CLOVERDALE, OHIO

LOCATION.   Lat 41*01 'Of

from Ottawa River,

DRAINAGE AREA.,--713 sq

}", long 84*17 '20"

and 0.8 m

mi.

ge on St
lie east

, Putnam
ate Route
of Clove

114, 2.5
rdale.

9.

miles uipstream from Blanchard River, 4.5 miles downstream

samples cc
Liable.

CHEMICAL ANALYSES, WATER YEAR

DATE

UCT.
02...
2d...

NOV.
09...
18...

utc.
02...
17...

JAN.
24...
31...

FES.
01...
23...

MAX.
19...
28...

APR.
16...
21...

19...
JUNE
02...
12...

JULV

AU1>.
11...
21...

SEPT.
01...
IB...

TIME

1550
1600

1200
1700

1500
 

1450
1025

1225
1500

1025

1000
1100

1500

1400
0700

1400

1545
1600

8ICAR-

IHC03)

186
282

248
96

180
256

150
66

72
184

176

224
136

108

220
152

146

148
114

CAR-

1003 >

0
0

0
0

0
0

0
0

0
0

0

0
0

0

12
0

0

0
0

(S04)

181
257

2BO
91

100
191

B4
37

40
16B

103

141
72

50

140
78

203

410
87

CHLO-

ICL)

70
106

108
35

20
85

24
10

13
58

41

3B
IB

50
16

44
20

91

30

OCTOBER

FLU&

IFl

.8
1.1

1.0
.4

.4

.5

.3

.3

.2

.4

.6

.3

.4

.4

.4

.2

.5

.3

.5

.B

.9

.5

1968 TO

IN03)

23
35

76
37

26
20

22
80

86

31
34

36
39

36
36

88

15

SEPTEMBER

DIS
SOLVED
SOLIDS
IHESI-

180 C)

615
831

860
364

380
1B4

200
652

504
336

564
290

506
334

650

294

1969

HARO-

ICA.MG)

342
418

400
245

246
112

14*
380

350
224

356
172

362
230

346

179

NON-
CAR

BONATE

NESS

189
1S7

197
167

123
58

B6
229

166
113

174
B4

162
105

226

B6

SPECI
FIC

COND-

1MICRO-
MHOSl

964
1360

1390
584

549
267

304
955

788
498

871
400

81B
517

994

490



STREAMS TRIBUTARY TO LAKE ERIE

041H8200 AUGLA:ZE RIVER AT CLOVEBDALE, oHio--Continued
SPECTFIC CONDUCTANCE iMICROMHOS AT 25°Ct, WATER rEAR OCTOBER 1968 TO SEPTFMBER 1969

OCTflB

>!5X 
970 
970 
930 

1060 
1170

1160

1350 
1340

1260 
1300 
1200 
1240 
1330

1330 
1190 
1323 
1180 
1150

Il0f>

  

:::

EP NOVEMBER 

MIN MAX MIN

«70    
900   

040 

120

170    
230

990 S40 
03P 870

140 1200 
103 1 80 
180 80 
080 20

000 7n

50 
   10

   890 
880

APRIL 

M4X MIN M5X

  

:::

 

   740

   BOO

390

   470 
550 

   640

   760
   830 
   900

   960

II

"

-

1

780 
780

810 
500 
500 
520

DECEMB 

MAX

640 
740

760 

72C

810

ER

KIN

520 
620

720

600

740

630      

490 
780 
740

H»y

670 

650

35(1

470

690

  

JUNE

MAX

870

770

1090 
1190
1000

960
850

810 
770 
780
730

700

710

780 
830

620

  

780

700

990 
770
540 
580

720 
620

530 

550

640

710
570

590
710
750    
660      

940      

JANUAf

MAX

III

290

540 
680

580

JULY 

H5X

III

  

__

~

700 
730

850 
820 
900

1000

t

MIN

III

260

320 
520

400

MM

  

  

  

  

560 
650

750 
790 
790

890

FEt

MAX 
340 
620 
720

480 

560

960 
960

800

RU&RY

MIN 
280 
320 
480 
440 
440

4 SO

690 
910 
880

760

AUGUST

MAX HIM 
1100 930 
1240 980

US
1150

1080 
1120

1500 
1410 
1270

1200

1200 
1140

1180

910 
1070

1070 
1140 
1210

1320

880

950

1310 
950

1030 
1120
1000

1040

1020 
1060

1000

680 
830

880 
890 

1010 
1040 
1040

MARCH

MAX MIN 
820 770 
840 780 
900 800 
980 860 
900 800

870 820

95D 

1060

III

  

SEPTEM

MAX 
1530 
1420

1240 
1220

1260

1070 
860

780 
840 
960

1180

1250 
1270

550

700 
730

700 
570 
760 
849

880 

9*0

III

  

  

8ER

1260 
1260

1110 
1110

1130

850 
680

690 
740 
810

999

1160 
910

480

630 
660

510 
510 
5TO 
760



STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO Continued 

PH (UNITS)i WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

NOVEMBER DECEMBER JANUARY FEBRUARY

T.5

APRIL 

MAX C

.1,

in "in

.8

MA/

X M

T.5 T.5      

JUNE JULY 

N KAX W[N «I4X HIN »

T.6 7

AUGUST 

tX M

. ^

.5

N

SEPTEMBER 

1AX -<IM



STREAMS TRIBUTARY TO LAKE ERIE

04188200 ADGLAIZE RIVER AT CLOVEHDALE, OHIO Continued 

DISSOLVED OXYGEN (DO). IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

HAX MIN MAX MtN MAX MtN MAX MtN 1AX MIN MAX

APRIL

MAX MtN

MAY JUNE JULY AUGUST SEPTEMBER 

MAX MtN MAX MtN MAX MtN MAX MIN MAX MtN

     

      I

.*

.9

.6

.5

.9 

.0 

.6

.7

It

0.6                  
0.5            

1.3

1.3                  
1.* 3.2 2.7            

O.fl 2.1 1.5            

5 *.2 2.9 0.6          
   *.9 0.8             
   6.8 1.*

6.8 2.3             
   5.6 2.0            



STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO Continued 

TEMPERATURE I.°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

t«x

9.0 
0.0

4.0

3.0 
3.0 
4.0

6.0

8.0 
7.0

4.0

12.0

11. 0

9.0

6.0 12.0 
7.0 12.0

3.0 12.0

3.0 12.0 
2.0 11. 0 
2.0 10. f>

4.0 7.0

6.0 8.0 
4.0 7.0

3.0 4.0

1.0 8.0

0.0 7.0

8.0 8.0

8.0 
11.0

11. 0

11. 0 
10. 0 
8.0

6.0

T.O 
4.0

4.0

6.0

7.0

7.0

70 60    
60 60   

70 * 0

* 0 20 
20 10 
10 00   

  

1.0
i.o

    4.0

      3.0

  

4.0

III

III

 

1.0 
0.0

0.0

2.0

2.0

"..0 3.0 4.0 
3.0 2.0 4.0

2.0 1.0 5.0 
2.0 0.0 9.0

2.0 2.0 6.0 
2.0 1.0 6.0 
2.0 1.0 5.0

3.0 1.0 3.0

      10. 0 
12.0

   9.0

* 0 30 9.0

33 30 T.O

   6.0

2.0 
3.0

"..0
4.0

4.0
4.0
4.0

2.0

9.0 
10. 0

8.0

8.0

9.0

4.0 
3.0

6.0
8.0
8.0

10.0
12.0

0.0
0.0
1.0
3.0
2.0

2.0
3.0
J.O
3.0
4.0

6.0
B.O
8.0
2.0
0.0

t.P
1.0
9.0
1.0
3.0

6.0 
5.0
4.0 
2.0

4. n
6.0
7.0
8.0

10. 0

9.0
9.0

10.0
10. 0
11.0

11.0
11.0
11.0
12.0
13.0

13.0
16.0
11. 0
9.0
9.0

10.0
9.0
9.<l
8.0

11. 0

13.0 
14.0
11.1 
10.0

13.0
17.0
20.0
22.0
22.0

22.0
2?.0
22.0
21.0
17.0

14.0
13.0
14.0
16.0
18.0

21.0
21.0
20.0
18.0
?0.0

18.0
18.0
16.0
18.0
18.0

20.  > 
2?.0

2s'.0

1.0 26.0
3.0 25.0
T.O 22.0
0.0 19.0
0.0 20.0

0.0 22.0
1.0 22.0
1.0 22.0
T.O 2D.O
4.0 19.0

2.0 22.0
2.0 24.0
3.0 23.0
4.0 21.0
6.0 19.0

8.0 18.0
9.0 20.0
7.0 20.0
7.0 20.0
7.0 21.0

7.0 21.0
6.0 21.0
 5.0 21.0
6.0 21.0
7.0 22.0

8.0 
9.0   

s'.o  

23.0
22.0
18.0
17.0
18.0

19.0
21.0
20.0
17.0
18.0

19.0
21.0
21.0
19.0
16.0

16.0
18.0
19.0
19.0
20.0

20.0
20.0
19.0
20.0
20.0

  

Ill

  

  
  
 

_
  
  
-_-
 
---
-.-
  
  
 

 
_.._
  
  
 

_
26.0
27.0
27.0
27.0

27.0 
26.0

26.0

  
  

  
  

__
  
  
--.
  

  
.   
  
  
  

  
  . 
  
  
  

__
24.0
24.0
25.0
25.0

25.0 
21.0

22.0

26.0
26.0
26.0
27.0
27.0

27. 0
28.0
28.0
25.0
26.0

25.0
26.0
26.0
2B.O
28.0

28.0
26.0
27.0
28.0
26.0

25.0
25.0
26.0
27.0
27.0

27.0 
27.0

28.0

24.0
24.0
23.0
23.0
24.0

24.0
24.0
24.0
24.0
22.0

22.0
22.0
22.0
23.0
24.0

25.0
25.0
24.0
25.0
24.0

23.0
22.0
21.0
23.0
23.0

22.0
22.0

23.0

27. 0
26.0
26.0
26.0
26.0

27.0
25.0
24.0
23.0
21.0

20.0
21.0
22.0
22.0
23.0

22.0
21.0
20.0
19.0
18.0

29.0
27.0
25.0
20.0
19.0

18.0 
1 8.0

18.0

25.0
24.0
24.0
23.0
24.0

24.0
23.0
23.0
20.0
IB.O

19.0
19.0
19.0
20.0
20.0

20.0
19.0
18.0
18.0
17.0

1T.O
18.0
19.0
IB.O
17.0

17.0 
16.0

16.0



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO

recorder at f
3 miles downs

paging sta
stream fro

tion on le
m Eagle Cr

ft bank at
eek.

upstream side of county highway bridge, 2 iJiles west of Findl
lity 
ay, and

DRAINAGE AREA.-- 346 S(j mi.

PERIOD OF RECORD.

REMARKS.  In addj

samples coll<

TlMt
DATE

OCT.
15... 0910
22... 1750
28... 1000
NOV. 
13... 1550

DEC.
26... 1440
30... 1330

JAN.
21... 1815

FEB.
12... L440 
18... 1025

MAR.
11... 1237

APR.
16... 1315
20... 0850

MAY
11... 0910
22... 0810

JUNE 
03... OB45
10... 0800

JULY
01... 0745
17... 1530

AUG.
18... 0830
31... 0950

SEPT.
14... 0340
28... 0850

.  Chemica

CIS- 
CHARGE
ICFS)

16
A17
16

21

73
1680

450

111 
69

61

A89
2620

1820
1020

91
61

A61
44

15
9.1

A 14
A40

1 analyses

C'-"=MICAL

BICAR-

(HC03)
(MG/L)

166
172
208

259

21B
94

136

246
252

224

212
94

120
250

226
250

218
146

124
160

194
176

: July 1968 to Sept

. ANALYSES

CAR-

(C03)
I MG/L)

6
4
0

0

0
0

0

5

6

6
0

0
0

0

0
0

0
0

0
0

ember 1969.

, WATER YEAR QCTOI

(S04)
IMG/L)

167
17B
186

200

170
56

78

154 
172

164

144
54

56
132

159
63

146
119

U5
150

198
135

CHLO-

(CL)
(MG/LI

33
41
52

44

40
13

18

30

28

29
12

13
28

34
20

37
29

25
45

40
29

IER 1968

FLUO-

(Fl
(MG/LI

1.5
1.1
 

1.3

.4

.1

.4

.5
1.0

.6

.8

.4

.3

.8

1.2
.4

.8
1.1

1.2
2.4

1.7
1.0

TO SEPTEMBER 1969

(N03)
(MG/L)

33
35
 

43
22

12

20 
21

19

19
33

28
26

6.6

18
34

14
28

26
24

DIS
SOLVED
SOLIDS
IRESI-

180 Cl
IMG/L)

5DO
508
568

566
234

316

602

552

470
252

278
480

373

504
390

326
552

528
416

HARD-

( CAtMG)
(MG/L)

282
284
324

390
161

212

398

365

342
182

188
360

270

298
230

190
256

322
282

ument.

NON-
CAR
BONATE

NESS
(MG/L)

136
136
153

211
B4

101

1B3

171

158
105

90
155

157
64

119
110

88
124

163
138

te t»ice-

SPECI-
FIC

COND-

(MICRO-
MHOSI

755
813
B89

857
360

471

838

779

732
365

401
772

571

7B4
617

544
852

852
665

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE EBIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO Contln

SPEC 

OCTOBE

MAX 
860 
900 
900

840

820 
800
800 
840 
830

830 
830 
850 
810 
800

920 
830 
850 
860 
010

830 
840 
960 
390 
900

880
680

880 
900 
900

APRIL 

KAX

-

-

--

 

IFiC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

R NOVEKBER DECEMBER JANUARV FEBRUARY MBRCH 

WIN KAX KIN MAX KIN NAX WIN MAX HIM MAX MIN

MAY JUNE JULY AUGUST 

MIN MAX HIM MAX KIN MAX KIN MAX H

70      

SEPTEMBER

N AX IN 
iO 10 30

0 60 80

0      

0      

0       
0      

JO   

                  680 610 730 670 700 680

__



STREAMS TRIBUTARY TO LAKE ERIE

04189000 BLANCHAHD RIVER NEAR FINDLAY. OHIO Continued 

PH (UNIIS)i WATER YEAR OCTOBtK IVoB TO SEPTEMBER 1969

OCTOBER

*

 

:

.
 
 
*

 
 

 
 
"
 
 

m
 
 

.

APRIL

 

NOVEMBER DECEMBER

7*5   

7.7 ---

\

7 . 4      

T.T   

7.7
8«l

8.1      

..

MAY JUNE

JANUARY

.2

.* 

.*

.2

.9

.6

.7

.7

JULY

FEBRUARY MARCH

   --

  _n   j 
      8.5 8.3

  

  

  

.!

AUGUST SEPTEMBER

O.I fc A



STREAMS TRIBUTARY TO LAKE ERIE

04189000 BLANCHAHD RIVER NEAR FINDLAY, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER 

MAX tit

9.2 8. 
8.6 6. 
6.4 5. 
9.8 6. 
10.4 7.

9.8 6. 
7.2 6. 
8.8 6. 
8.9 6. 
7.% 6.

9.3 6. 
9.5 7. 
9.4 6. 
9.2 6. 
6.9 6.

6.3 6. 
7.5 6. 
6.9 5. 
7.4 5. 
7.8 '6.

6.0 6. 
7.6 6. 
6.5 6. 
8.7 7. 
8.6 7.

B.t> 7. 
9.0 6. 
9.5 8. 
10.2 9. 
10.5 9. 
10.3 9.

APRIL 

MAX MI

^

4 HA)

8. 

10.

f.

8. 
9   
9.

10. 
10. 
10. 
10. 
8.

8. 
8. 
9. 
9. 

10.

10. 
12. 
11. 
12.

11.
10.

(OVEMBER 

Hl»

7. 
7.

7. 
7.

6.

6.
8. 
8.

9. 
9 B

8. 
6.

f f 
7. 
6. 
9.

0.

9. 
9 . 

11.

3 9. 
5 9.

DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX MIN MAX MIN

III III

   
  

iii iii

0.5 10.4       1.4 10.2 
0.7 10.4       2.1 8.5

0.8 10.1 
1.5 10.1 
1.3 10.7 
1.9 10.9 
2.0 11.6

2.1 It. 6 
2.4 11.9 12 
2.4 12.0 11 
3.0 12.1 11 
3.5 12.9 11

3.5 12. 11

4.8 14.2 12

4.9 12.6 12 
2.6 10.7 12 
0.8 10. 1 12 
1.6 10.0 12

1.1 8.4 
   1.1 8.6 
   0.8 8.3 

1.5 9.0 
   1.7 9.4

   12.0 10.1 
11.       
11. 
It.       
10.      

11.      

10.

11.    
11.     
11.    
11. B

      12.0 11.3 11.8 10.8      
II. 0 -r»-r 11. -r 411. I

MAY JUNE JULY AUGUST 

4 MAX MIN MAX MIN MAX MIN MAX  

^

 SEPTEMBER 

IN MAX MIN 

.0 .7 5.2
  * '*"

" i   * "i
i * i

  

      7.4 6.9 8.4 7.2 
      7.4 6.7 8.5 7.2 
      7.8 6.3 8.0 6.9

   

.
* *

: :

.5

  6
 ^
 *

.2

.0 

.9 

.0 

.0

.1 .0 4.1

.7      

.1 8.2 7.0 

.9 7.3    

.0       

.1      



STREAMS TRIBUTARY TO LAKE ERIE

0418900O BLANCHARD RIVER NEAR FINDLAY, OHIO Continued 

TEMPERATURE I»C) OF HATEK, HATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

OCTOBER 

MAX MIN

0.0 18.0 
1.0 19.0 
0.0 16.0 
6.0 13.0 
4.0 11.0

4.0 13.0 
5.0 13.0 
6.0 13.0 
7.0 14.0 
7.0 15.0

6.0 14.0 
8.0 15.0 
9.0 16.0 
0.0 17.0 
1.0 18.0

1.0 18.0 
0.0 19.0 
9.0 17.0 
7.0 14.0 
5.0 13.0

4.0 12.0 
4.0 12.0 
3.0 11.0 
2.0 10.0 
2.0 10. 0

11.0 9.0 
11.0 9.0 

9.C 8.0 
9.0 7.0 
9.0 5.0 

11.0 8.0

APRIL 

HAX MIN

  

  

   

:::

NOV 

MAX

15.0 
14.0 
13.0 
12.0 
13.0

13.0 
12.0 
10.0 
8.0 
8.0

8.0 
7.0 
7.0 
8.0 

11.0

10.0 
8.0 
8.0 
6.0 
4.Q

5.0 
7.0 

13.0 
13.0 

T.O

10.0 
10.0

MAX

19.0

EMBER DECEMBER JANUARY FEBRUARY MARC 

MIN MAX MIN MAX MIN MAX MIN MAX

12.0      

11.0       
11.0      

6.0      

5.0      

4.0   

6.0       
4.0      

3.0   

4.0      

.0

.0 

.0

.0

.0

.0

.0 

.0

.0

.0

MAY JUNE JULY 

MIN MAX HIN MAX

. 

9.0

18.0 25.0 23.0 28.0

0.0

0.0 
0.0   

0.0 .0

0.0 .0

1.0 .0

0.0 .0 
0.0 .0

0.0 .0

0.0 .0

   5.0

   7.0 
8.0

.0   

  0   - 

.0   

.0 -   

.0   

.0   

.0

AUGUST SEPTEM 

HIN HAX HIN MAX

26.0 23.0 27.0 
   26.0

24.0 26.0

24.0 33.0

25.0 25.0

21.0

23.0 19.0

M 

MIN

2.0 
3.0 
2.0 
3.0 
4.0

5.0 
5.0 
5.0 
4.0 
3.0

1.0

  

  

Ill

  

  

8ER 

MIN

25. 0 
23.0 
23.0 
24.0 
25.0

25.0 
25.0 
24.0

  

  

18.0 
17.0 
17.0 
15.0 
15.0



STREAMS TRIBUTARY TO LAKE EHIE 

04191500 AUGLAIZE RIVEH NEAR DEFIANCE, OHIO

DRAINAGE AREA.--2,318 sq mi.

PERIOD OF RECORD..-Chemical analyses: January 1966 to September 1969. 
Water temperatures: January 1966 to September 1969.

EXTREMES.--Period of record:
Specific conductance (1966-68): Maximum, 1,030 raicromhos Jan. 25, 26, 1968; minimum, 240 raicromhos Jan. 30 to

Feb. 1, 1968.
Water temperatures (1966-68): Haximura, 30.0°C Aug. 21-24, 1968; miniraura, freezing point on several days during 
February and December 1966, February and March 1967.

REMARKS

Par
lee

.--DiSEol

the conti

ted each

ved oxygen

nuous reco

month.

concentr

rder, sam

ations liste

pies were co

CHmiCAL UNALYSEE,

DATE

OCT. 
03. .
23..

MOV.
18..
21..

DEC.
0?. .
05..

JAN.
27..
30..

FE8.

27..
MAR.
03..
12. .

APK.
15..
21..

MAY
02..
23..

JUNE
07..
18..

JULY
22..
23..

4UG.
04..
29. .

SEPT.
16. .
22..

TIME

1630

1730

1725
1720

1800
1720

1755 
1715

1805
1115

1750
1735

1710
1735

1505
1715

1645
1655

1615
1200

1640
1905

DIS 
CHARGE

76
61

1440

1120
T90

3300
22100

13100 
930

603

900
15900

751
5030

568
4780

1570
A251

148
74

98
594

dlCAR-

(HC03)

ill
202

192
144

180
130

133
80

242

232

2DS
114

199
132

222
138

212
180

190
202

206
116

CAR-

1003)

0
0

0
0

0
0

0
0

0 
0

0

0
0

6
0

10
0

0
0

0
0

3
 J

d as 15.

llected

WATER Y

ISU4)

153
175

226
125

147
112

71
37

149

154

104
55

1 14
53

120
57

110
72

80
152

I.J3
103

0 mg/1 represent

by a local obsen

EAR OCTOBER 1968

CHLO- I-LUO-

ICL) IF)

52 1.1
61 1.2

78 1.8
4? .1

40 .6
31 .4

13 .3
14 .8

13 .2 
45 .6

41 .6

24 .3
14 .2

33 -3
12 .3

34 .6
15 .3

30 .6
18 .5

21 .7
45 .7

66 1.0
34 .7

concent

,er on a

rations of

n approxirrts

15.0 mg/1

ite twice-i

or Krea

weekly b

ter, due

asis.

TO SEPTEMBER 1969

(N03)

5. 
11

58
33

40
27

33
n

n
33

33
32

31
38

23
?7

23
69

30
20

16
14

It.
2«

DIS
SOLVED
SOLIDS
I'tESI-

180 CJ

8 "U5
581

754
474

530
452

? )6
170

216 
532

576
512

42D
27>J

456
290

446
300

414
320

342
496

576
334

HARD-

!CA,«SI

346

380
255

330
290

216
120

149 
35B

3T2
342

315
I 90

312
184

340
224

302
232

243
306

? JS
208

NJN-
CAR-
BONATE

NESS

180

222
137

182
142

107
54

70 
159

182
171

144
96

140
76

141
111

12ft
34

92
140

167
1 13

SPECI
FIC

CQMD-

(HICRO-
1H13S)

386

1G70
678

769
652

46 f)
286

342 
334

933
742

648
410

655
431

710
431

691
525

566
SOh

516
570

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT Z5°C), MATER YEAR OCTOBER 1968 TO SEPTEMBER 196V 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX M IN MAX MIN MAX MIN

I       9<tO

28 960 940 720

3D 970 940 680

APRIL MAY 

DAY MAX MIN MAX

)30 820 680       300 260   

r20       470 50          
>90       500 50         

>60       380 70         -

JUNE JULY AUGUST SEPTEM

IN MAX MINI MAX MIN MAX MIN MAX

  

ft

JER 

MIN



STREAMS TRIBUTARY TO LAKE ERIE

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued 

PH (UNITS), WATER YEAR DCTDBtR 1968 TO SEPTEMBER 1969

UCTOBbR NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX WIN MAX MIN MAX MIN MAX MIN

MARCH 

MAX MIN

JULY 

MAX MIN

AUGUST 

MAX MIN

SEPTEMBER 

MAX MIN

7.6

-> n

o   e.

        r.r 7.3 7.5 .<. 8. r s *

 
 
 
"

 



STREAMS TRIBUTARY TO LAKE ERIE

04191500 AUGLAIZE RIVER NEAR DFFTANCE. OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

UCTTBER NCVEMHER OECETOEK JANUARY FEBRUARY MARCH 

,X MIN MAX MIN MAX MIN MAX rtlN MAX MIN MAX

                     13.6 6.9   
                     13.0      

   12.0 9.5                ---   
   15.0 8.9                     

15. ( < 13. 6   
13.6 12.8                     
12.B 10.5                     
10.5 8.9                     
9.S 8.7                     

9.4 g. 6                     
9.7 a. 5                     
<3.6 9.2       1.6

2.9
2.4

2.0 10.
1.7 11.
2.1 10.3 -  -       
2.3 9.8            
1.9 10.0            
1.2 9.*  -         

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

MIX Ml'4 M4X MIN M4X MIN MAX MIN HAX MIN MAX KIN

12.3
4.6 8.0
4.4 10.2
4. 1 11.4

10.6

1.9 10. 4 
1.2 9.2 
0.2 J.I
9.7 9.7 .9 .3 7.7 6.3 

7.', 6.6

6.3 5.1 .5 .1, 7. 3 6. 8
6.5 4.0 .1 .0 8.3 6.9
5.3 4.2 1 .6 .1 9.5 7.7

5.3 1 .6 10.2 9.7
13.3 7.3 1 .7 10.4 9.9

         ---       9.s 8.4
      12.0 7.4    -  8.4 7.1
      10.4 6.4       T.I 6.4
      R.8 4.0       6.4 5.5

      7.2 5.4 8.8 8.4 5.5 3.6

      7.8 -j. 9 S. 5 9.1 4.0 3.5
      8.1 6.5 8.1 7.9 11.4 4.0
      8.2 5.0 .9 7.7 12.6 10.0
      9.a 1.6 .1 7.8 10.0 7.4
      10.5 8.5 .0 7.9 7.5 5.1

7.2 6.° 9.3 7.5 .1 7.0 5.1 4.7
a.6 6.6 8.0 6.3 .2 6.7      

10.6 3.2 6.3 5.4 1 .5 9.0      
14.3 10.0 5.7 4.9 1 .0 12.9      
      5.5 4.1            
      6 . 6 4.1            



STREAMS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Contin

nCTORErt

M4X WIN

_
 

9.0 8.0
F.O 7.0

B.O 7.0

3.0 6.0
6.0 4.0
 
   
 

_
 

   
 
 

__

5.0 8.0
9.0 3.0
i.O 8.0
S.O 7.0

9.0 7 . ')
7.0 6.3
6.0 4.0
4.0 4.0
4.0 3.0

3.0 2.0

?.0 2.0
2.0 1.0
1.0 0.0
2.0 0.0

1.0 9.0

APRIL

MAX MIN

6.0 4.0
6.0 ft.O
8.0 6.0
9.0 7.0

10.0 9.0

NOVEMBER OFCEMBEK JANUARY FEBRUARY MARCH

MAX MIN MAX WIN MAX HIN MAX MIN MAX M

7.0 0.0 .0 .0     3.0 3.0
2.0 1.0 .0 .0     3.0 3.0
2.0 2.0 .0 .0
2.0 1.0 .0 .0
2.0 1.0 .0 .1

2.0 1.0 .0 .0
1.0 1.0 .0 .0
1.0
9.0
9.0

i.o
7.0

7 .0
7.0
S.O

7.0

7.0
7.0
6.0
6.0

6.0
0.0
h .0
7.0
7.0

7.0

7.0
7.0
7.0
7.0

.0 .0 .0

.0 .0 .0

.0 .0 .0

.0 .0 .0

.0 .0 .0         3-0

.0 .0 .0         4.0

.0 .0 .0     --   4.0

.0 1.0 0.0         4.0

.0             4.0

.0             6.0

.0             9.0

.0     --   --   9.0

.0             3.0

.0             8.0
,g __ _-     -- -- 9.0

.0     1.0 .0     3.0

.0     1.0 .0     3.0

.0     1.0 .0     9.0

.0     1.0 .0 --   8.0

.0     1 .0 .0 --   6.0
.0     1.0 .0 --   6.0
.0     1.0 .0   -- 6.0
.0     3.0 .0 --   6.0

3.0 .0 --   6.0

MAY JUNE JULY AUGUST SEPTEMBE

MAX MlN MAX M IN MAX PUN MAX MIN MAX M

18.0 17.0     26.0 26.0 26.0 24.0
20.0 18.0 19.0 13.0 23.0 25.0 25.0 24.0
21.0 13.0     29.0 26.0 24.0 23.0
?0.0 1<3.0 --   27.0 27.0 24.0 23.0
21.0 19.0 ?0.0 19.0 27.0 27.0 23.0 23.0

3.0
1.0
3.0
3.0
3.0

5.0
4.0
4.0
4.0
4.0

 i.O

9.0
rf.O
5.0
1.0

3.0
3. )
3.0
4.0
4.0

5.0 
6.0

7.0
7.0
 

0.0 74.0
0.0 24.0
1.0 21.0
2.0 23.0
3.0 20.0

3.0 1T.O
3.0 17.0
3.0 13.0
3.0 20.0
4.0 19.0

4.0 19.0
6.0 18.0
5.0 18.0
1.0 18.0
1.0 17.0

1.0 19.0
2.0 17.0
2.0 13.0
2.0 19.0
1.0 19.0

3.0 17.0 
4.0 21.0
6.0
6.0
6.0
  

19.0
22.0
22.0
20.0
18.0

17 . 0
16.0
15.0
17.0
14.0

17.0
16.0
17.0
17.0
16.0

17.0
16.0
15.0
16. n
16.0

16.0

 
--
 
 

20.0
21.0
21.0
2S.O
23.0

_
__
 
 
--

_
 

19.0
 
 

20.0
20.0
21.0
21.0
25.0

24.0

27.0
27.0
 
 

1^.0
20.0
20.0
20.0
22.0

-_
--
--
--
--

_
--

13. 0
 
 

19.0
19.0
20.0
20.0
20.0

22.0

'5.0
26.0
 
 

27.0
25.0
24.0
23.0
 

26.0
27.0
25.0
27.0
77.0

_
29.0
31.0
30.0
29.0

23.0
23.0
27.0
27.0
28.0

28.0

26.0
25.0
24.0
25.0

25.0
24.0
23.0
20.0
 

24.0
22.0
24.0
25.0
26.0

__
23.0
?8.0
26.0
27.0

27.0
77.0
26.0
25.0
26.0

26.0

24.0
24.0
23.0
23.0

28.0
27.0
25.0
75.0
26.0

25.0
23.0
27.0
27.0
27.0

_
 
--
 

25.0

24.0
24.0
23.0
25.0
28.0

?6.0

28.0
26.0
 
 

25.0
25.0
24.0
24.0
23.0

23.0
23.0
23.0
2^.0
25.0

_
 
--
 

24.0

24.0
23.0
?3.0
23.0
24.0

23.0 
23.0
25.0
26.0
 
 

 
 
 

24.0 t
23.0

23.0
23.0
24.0
23.0 i
23.0

23.0
22.0
21.0
20.0
18.0

18.0
22.0
21.0
20.0
19.0

19.0 
19.0
19.0
19.0
18.0
 

 
 
--

2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
1.0
0.0
8.0
3.0

3.0
8.0
0.0
9.0
8.0

8.0 
8.0
7.0
7.0
7.0
 



113 STREAMS TRIBUTARY TO LAKE ERIE

04193SOO MAUHEE RIVER AT WATERYILLE, OHIO 

LOCATION.--Lat 41*30'00", long 83*42*46", Lucas County, water-quality recorder at gaging station at bridge on State

DRAINAGE AREA.   6,330 sq mi.

PERIOD OF RECORD.  Chemical analyses: March 1950 to Februai 
Water temperatures: March 1950 to September 1969.

EXTREMES.  1968-69:

Sediment concentrations: Maximum da: 
Sediment loads: Maximum daily, 125,1

CHEMICAL ANA

TIME 
DATE

OCT.

NOV. 
04...

DEC. 
16... 
30... 

JAN. 
06...

FEB. 
03... 
24... 

MAR. 
10...

APR. 
14... 
21... 

MAY 
12...

JUNE 
12...

JULY 
07...

AUG. 
IB... 
19... 

SEPT. 
01...

1000

1600 

1600

1600 
1600

1600

1600 
1600

1600

1125

1615

1600 
1200

1600

-y 1952, May 1963 to September 1969.

Lly, 715 mg/1 Jan. 31; minimum daily, 5 mg/1 Oct. 15-18. 
)OO tons Jan. 31; minimum daily, 4.9 tons Oct. 18.

iLYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

B1CAR- CAR- CHLO- FLUO- 
OIS- SONATE BONATE SULFATE RIDE RIDE

CHARGE IHCOJI (C03i iso4) ICLI IF)

365

AllOOO

44700 
1780

1710

4120 
33200

12800

A3180

6410

442 
394

232

238

126 

160

102 
224

268

200 
138

210

222

l&O

168 

200

0 99

0 46

0 66 
0 69

0 36
8 94

0 121

0 86 
0 56

0 89

12 92

0 57

0 95 

0 73

36 .6

14 .2

18 .2 
IB .0

10 .2 
27 .4

32 .6

20 .3 
14 .4

24 .4 
18 .5

29 .4

18 .2

26 .4 

31 .7

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE  "" 

04193500 UAUIIEE RIVKR AT HATERVI1AE. OHIO Continued

Period of record:
Specific conductance (.1950-52, 1963-65, 1967-68): Maximum, 1,150 micromhos Dec. 19, 1964; minimum, 213 micromhos

Jan. 30, 1952.
pH (1966-67): Maximum, 11.1 Nov. 7, 1966; minimum, 6.1 Feb.' 6, Hay 12, 14, 1967. S
Dissolved oxygen (1966-68): Maximum, 15.0 mg/1 or greater Oct. 4, 1966, Jan. 2, 6, 1967, Apr. 28, 1966; mini 

mum, 3.1 mg/1 Hay 17, 1968.

Sediment concentrations': Maximum daily, 2,240 mg/1 Mar. 26, 1954; minimum daily, 1 mg/1 on many days during
1953, 1955, and 1963. 

Sediment loads: Maximum daily, 208,000 tons Feb. 12, 1959; minimum dally, 0.26 ton Sept. 18, 1955.

collected each month. Daily loads were computed by subdivision on Dec. 28, Jan. 29, Kar. 25, Apr. 6, 18, 19, 
June 15, July 4, Sept. 19. Flow affected by ice Dec. 12-27, Jan. 4-21, 24-29.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
07...
21...

NOV.
04...
25...

DEC.
16...
30...

JAN.
06...
10...

FEB.
03...
24...

MAR.

APR.
14...
21...

MAY
12...
26...

JUNE
12...
23...

JULY
07...
23...

AUG. 
18...
19...
SEPT.

NITRATE
INO3I

5.1
1.2

5. 1
28

22
9.0

19
8.2

19
16

22
32

23
25

16
39

26
22

1.7
5.3

TOTAL
PHOS
PHORUS
IPO4)

1.3
.85

1.2
1.4

1.0
.72

.56

.62

.59

.82

.56

.70

.72

.47

.91

.67

.36

.76

DIS 
SOLVED
SOLIDS
IR6SI-
DUE AT
180 C)

438
393

444
466

440
246

320
346

190
420

402
304

406
36B

398

282
400

334

HARD
NESS

ICA.NGI

298
274

284
302

312
168

220
228

138
310

288
194

2^8
264

320

232
308

227

NON-
CAR

BONATE
HARD
NESS
IMG/LI

90
74

88
128

128
65

89
88

54
113

124
81

126
125

118

101
111

90

SPECI
FIC

COND
UCTANCE
IHICRO-

6S1
600

672
700

667
376

468
481

302
644

572
432

617
51B

644

466
616

517



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUMEE RIVER AT WATERVILLE, OHIO Contin

AY

I 

3

6

7

"3 

10

1 1
12
n 
it 
i6

16 
17 
1-1 

It
20

21

2? 
24 
25

27

29 
30 
31

AY

1

3

5

10

; i
12
1 ! 
1". 

15

16 
! »

: a 
1 1
20

?1 
22 
23
24 
25

26

27 
?8 
2 = 

3C

r

MAX

750 
760
"<a 
<>50
770

770 
7 1C

780
7aO
7 = r 

7f 0 
690

6 iO 
7?0 
6 70 
670 
6oO

690

670 
560 

650

720 
7 )0 
630
670
7 10

620 
6 1O 
650

5<»U 
5 T 0

:::

 

+ 90

520 
''.0 

550 

5DP 
570

SPECIFIC CONDUCTANCE (MICROM

CTflBFP NOVEMBER 

'IIN MM 1IN

753 H10 650 
690 7<iO 610 
700 P!0 620 
oSO 8<53 020

710 
650
750

550

640 
620 
620 
S70

600 

540 
530 

540

580

520 

510 
520

600
660 

630 
590 
610 
620

APRIL

M M

510 
530 
500 
510 
570

490

:::

__i

190

4 0 
5 0 
5 0 

5 0

770 
7?0
B30

740

303 
740 
740 
740

860 
770
R?n 

BIO 
^10

820

810 
780
a a o

7SO 
750 
690
6^0

M4X

530 
5^10 
61,1 
f>0 n 

f>IO

610 

610 
620 
630
610

620 
620 

620 
510 
540

550

540 
5^0

440 
420 
440

500

540 
520 

500 
520 

520

710
mo
610

630

v»o
720
6?0 
?JO »oo

630

7M
7'JO 
7JO

7T1

770

770

750 
660
600 
670

M4Y

141
560 
560 

5?0
530

560 

560 
530 
590

570

5JO 
SO 
580 
520 

510

500

500 
520

420
400 
420 
440 
460

500 
500 
480 
460 
4rtO

HOS AT 25"C) . WATER

OFCEMBE^ 

MAX vrj

670 563 
650 520 
670 630

640 613 
610 600 
600 590

olO 600

630 5BO 
6PO 630 
640 640 
630 640

700 610

700 690 
690 6BO 
6^0 430

710 690

710 ?20

690 420 
450 390 
350 360

JUNF 

MAX MIN

560 520 
621 563 
610 570 
610 5U1

610 ',70 
610 470 
630 590 
620 59C

640 6 I 0 
650 640

710 650

470 440 
460 400

500 470 
530 470 
5tO 500 
53" 520 
530 490

650 530 
590 550 
610 550 
630 600 

650 610

YEAR OCTOBER 1963 

JANUARY 

»1AX MSN

400 i30 
410 400

465 420 
500 420 
500 440

523 500

540 500 
540 310 
450 360

360 290

JULY

MAX MIN

640 6!0 
060 620 
640 590 
630 520

:::
 

 

620 530 
580 460 
540 500

5PO 540 
500 540 
600 520 
560 520 
563 510

TO SEPTEMBER 1969 

FEBRUARY 

MAX MIN

M4X

550 
650 
640 
600

570

560 
55r 

5JC

650

5'30 
550 
390 

420 
540

560 
570 
530 
620 
530

5?0
540 
570 
560 
500

560 
530 
56C 

570 
5?0

:~

650

AUGUST 

MIN

510 
540 
570 
540 
490

480 

500 
520

500

490 

380 
350 
3 Q 0 

380

460 
460 
460 
4 SO 
<VBO

500 
500 
520 
520 
500

510 

510 
520 

510 
500

MARCH 

HA X MIN

750 
730 
?20 
740

630 
TOO 
700 
670 
670

670

650 
700 
700

730 

600 
620 
630 
610 
5 SO

SEPTEM 

MAX

550 
5?0 
570 
610 
590

540 

570 
610

540 
650 
670 
660 
6?0

690 
840 
760 
?60 
840

940 
980 
960 
940 
910

930 

930 
930 
900 
840

?30 
720 
710 
560

660 
670 
650 
630 
620

630

620 
650 
620

510 
470 
430 

510 
530 
560

3tR

MIN

510 
510 
530 
510 
500

490 

530 
510

590 
600 
610 
610 
610

640 
650 
720 
730 
?60

340 
940 
900 
900 
900

910 
930 
880 
340 
740



STREAMS TRIBUTARY TO LAKE ERIV

04183500 MAUMEE RIVER AT WATEHViLLE, OHIO Cor.llnuOd 

PH (UNITS) , WAFER YEAR OCTOBER V6B 10 SEPT\_ 1BEP 1V6S

F Irff

14X

S. i 
10.1
1 0.0 
9. 7

8.1 
7.4 
7.2

.1 . i J . ^ 1 . s
J.O "I.P

.1 7.(, ,. t 7 .(, ___



STREAMS TRIBUTARY TO LAKE ERIE

04193500 HAUHEE RIVER AT WATERVILLE, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTUBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

8.0

8.3 
5.3 

10.0

3.5 
7.3 
7.5

10.4

o.O 
10.7 
12.1 
11.2

10.4 
10.0 
1.6 

11.3

11.2
9.0 

10.5 
10.9

11.6 
11.6
10.4 
9.8 

10.5 
10.3

MAX

:::

4.9

5.8 
6.3 
6.4

6.6 
6.5 
4.9 
5.4 
6.2

5.9 
6.2 
6.8 
6.5

5.

5. 
5.

6. 
5.
7. 
6.

9

2
8

0 
5' 

0
7

8.0 
9.5 
7.5 
7.2 
7.1 
7.4

APRIL 

MIN

 -

9.6

11.1 
10.5 
11.2

9. 0 
9.1 

10.3 
10.1 
10.5

12.0 
10.5 
10.3 
10. 1

9

10 
11

12 
11 
11
10

10 
10 
10
11 
1 1

.5

.5

.2

.0 

.8

.9 

.8 

.9 

.2 

.6

MAX

3

10

 o

.?

       8.0
      8.0

___

  

  

~

 

:

-

7.0

6
7 
7

7
7 
7 
7
a

9 
9

9

a

9
10

.5 

.3

.6 

.7 

.6 

.9

.a

.6 
. 1

.0

.1

.0 

.3

11.5
10.4 
10.3 
10.0

10.1 
10.3 
9.6 

10. 1 
10.8

MAY

MIN

7

8

7

.6

.1

.6

11.1 10.4 15.0 15.0

11. 
10. 
11.

11.
10. 
10. 
12. 
13.

14.

15.

15.

15. 
15.

15. 
15. 
15.
15.

 

15. 
15. 
15.

1 10.4 15.0 9.3

0 15.0 5.0 5.0

0 15.0 5.0 5.0

0 15.0 5.0 5.0 
0 15.0 5.0 5.0

0 15.0 5.0 5.0 
0 15.0 5.0 5.0 
0 3.8 5.0 5.0 
0 B.6 5.0 5.0

   15.0 15.0

JUNE JULY 

MAX MIN MAX MIN

0.

1.

9.

8. 
7.

7 9.0 7.3 6.1

0 10.0 6.7 6.2

6 8.0 8.? 7.8

1 7.9 7.6 4.4 
9 7.8 7.6 5.2

  

-  --- 5.0 5.0

      5.0 5.0

      5.0 5.0 
      5.0 5.0

      4.7 1.0 
      5.0 2.0 
      5.0 3.0 
      3.5 8.0

14.4 13.6 0.1 9.0

AUGUST SEPTEMBfcR 

>«AX MIN MAX MIN

3.1 6.3 7.4 4.4

8.7 6.0 8.0 4.4

7.6

10.7 6.1 3.3 5.9

8.2 4.5 6.7 5.S 
3.0 4.7 6.0 5.4

6.9 4.5 6.2 4.3

3.8 
7.9
8.3

7. 
7.
7.

3 
0 
6

0 
0
1

.6 

.5 

.8

10 
9
9

.0 

.7 

.6

3. 
9.
a.

4 f,. 8       
0 7. 1       
4 7.0      

7.0 4.0 7.7 5.3 
6.6 4.1 3.2 5.6 
6.9 3.8 8.0 5.9



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUI05E RIVER AT WATERYILLE, OHIO Continued

TEMPERATURE (°C> OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTUOER NOVEMBER DECEMBER JANUARY FEBRUARY

22.0
2'.0
20.0
1 fi . 0
17.0

15.0
15.0
17.0
18.0
18.0

17.0
20.0
19.0
21.0
22.0

21.0
22.0
19.0
19.0
13.0

I'.O
15.0
14.0
12.0
12.0

7.0
20. '1
1B.O

12.0
12.0
13.0

AP<U

MAX

7.0 3.0 0.0
3.0 6.0 10.0
7.0 5.0 10.0
4.0 5.0 11.0
3.0 5.0 10.0

4.0 3.0 10.0
3.0 1.0 9.0
2.0 0.0 7.0
1.0 3.0 3.0
3.0 H.O 8.0

2.0 3.0 3.0
3.0 11.0 3.0
4.0 9.0 4.0
5.0 3.0 5.0
6.0 4.0 6.0

6.0 0.0 7.0
3.0 9.0 7.0
6.0 9.0 7.0
4.0 8.0 5.0
4.0 7.0 4.0

2.0 3.0 4.0
1.0 8.0 4.0
0.0 a.O 5.0
0.0 8.0 6.0
9.0 7.0 4.0

7.0 6.0 4.0
3.0 7.0 4.0
3.0 7.0 4.0
5.0 3.0 6.0
3.0 8.0 5.0
4.0

MAY

MIN MAX MIN

7.0 4.0
7.0 4.0
7.0 6.0
6.0 5.0
8.0 4.0

6.0 7.0
  __

13.0 10.0
12.0 5.0
9.0 4.0

_
 
_-

10.0 4.0
8.0 4.0

__
 

7.0 5.0
11.0 7.0
7.0 5.0

8.0 5.0
7.0 5.0
 
-_  
 

__
 
  -_

2.0 0.1
2.0 C.O
2.0 0.0

JUNE

MAX MIN

2.0 0.0
2.0 0.0
2.0 0.0

__  
 

__
   

 
 

 

_.
 

0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

o.o o.o
 
__ -._
 
 
 

JULY

MAX MIN

1.0 

2.0

3.0 1.0
4.0 2.0
5.0 3.0
6.0 3.0

8.0 5.0
8.0 6.0
8.0 6.0

12.0 8.0
10.0 8.0

8.0 6.0
8.0 6.0

10.0 6.0
8.0 5.0
7.0 6.0

6.0 5.0
6.0 5.0
6.0 5.0
6.0 4.0
4.0 3.0
4.0 2.0

SEPTEMBER

4.0
6. 0

H.O

10.0

0.0
0.0
2.0
2.1
2.0

2.0
2.0 
2.0
2.0
?.o

4.0
6.0
4.0
2.0
0. J

1.0
1.0
0.0
2.0
2.0

3."
5.0
5.0
3.0
4.0
 

3.0
4.0

6.0
d.O

8.0
a.o
0.0
0.0
0.0

0.0
0.0 
0.0
0.0
2.1

2.0
4.0
7.0
0.0
0.0

0. 0
0.0
0.0
0.0
0.0

0.0
2.0
3.0
2.0
1.0
 

5.0
6.0

8.0

0.0

1.0
1.0
0.0
8.0
6.0

5.0
4.0 
5.0
6.0
6.0

3.0
7.0

7.0
a.o
--

7.0
6.0
7.0

8.0

7.0

4.0
8.0
a.o
7.0

i.O
3.0

2.0 23.0
3.0 22.0

6.0 20.0
7.0 21.0

8.0 22.0
8.0 22.0
8.0 20.0
6.0 21.0
4.0 22.0

4.0 23.0
3.0 24.0 
3.0 73.0
3.0 21.0
3.0 20.0

5.0 n.o
6.0 19.0

6.0 19.0
6.0 H.O

19.0

6.0 20.0
5.0 19.0
5.0 J9.0
5.0 20.0
6.0 22.0

6.0 ?4.0
6.0 25.0
9.0 20.0
9.0 26.0
0.0 26.0
0.0

21.0
14.0

1P.O
19.0

15.0
20.0
19.0
1B.O
20.0

21.0

21.1
70.0
1B.O

17.0
17.0
17.0
17.1
18.0

18.0 
13.0
IP.O
19.0
19.0

22.0
21.0
22.0
24.0
24.0
 

26.0
27.0

26.0
24.0

73.0
2?.0
22.0
23.0
24.0

24.0

25.0
26.0
27.0

28.0
23.0
21.0
26.0
26.0

28.0

28.0
27.0
27.0

27.0
27.0
25.0
24.0
26.0
26.0

24.0
24.0

22.0
27.0

21.0
20.3
20.0
21.0
21.0

23.0

73.0
75.0
24.0

25.0
25.0
25.0
24.0
24.0

25.0

76.0
25.0
25.0

25.0
25.0
23.0
23.0
23.0
24.0

26.0
26.0

27.0
23.0

28.0
?7.0
27.0
25.0
26.0

26.0

71.0
28.0
30.0

28.0
27.0
30.0
30.0
28.0

28.0

31.0
32.0
31.0

29.0
29.0
28.0
28.0
29.0
27.0

24.0
24.0

24.0
24.0

24.0
24.0
24.0
22.0
22.0

21.0

23.0
23.0
23.0

25.0
24.0
25.0
25.0
24.0

22.0

23.0
25.0
25.0

24.0
21.0
22.0
22.0
22.0
21.0

26.0
24.0

26.0
27.0

28.0
25.0
26.0
23.0
24.0

24.0
74.0 
25.0
25.0
25.0

21.0
21.0
21.0
19.0
20.0

20.0

22.0
20.0
19.0

20.0
19.0
19.0
1B.O
19.0
 

21.0
22.0
21.0 
22.0
23.0

21.0
23.0
21.0
19.0
16.0

18.0
18.0 
18.0
19.0
19.0

20.0
19.0
17.0
18.1
13.0

19.0

19.0
19.0
19.0

17.0
17.0
16.0
16.0
16.0
 



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 HAUMEE RIVER AT WATERVILLE, OHIO Continued

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

340
350
350
340

207 
IMS 
140

13000
12000
73000

TflTSL S7 2 2?o



TOTAL Ilfi760

STREAKS TRIBUTARY TO LAKE ERIE

04193500 HAUMEE RIVER AT WATERVILLE, OHIO Continue^ 

SUSPENBED-SEBIWENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

2130
1950
2410

107
112
10*

303
751
221

974
inio
950

PARTICLE-SUE BISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBEK 1968 TO SEPTEMBER *'*' 5 S | EV 6 
OF ANALYSIS:' B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED; N, IN NATIVE WATER, f, circi.

"ATE 

DEC 29
JAN 31
APR 9

TIME 

0920
1630
0720

WATER
TEMP- 
PERA-
TURE
( C) 

1.0
2.0
11.0

V, VISUAL ACCUMULATION TUBE;

DISCHARGE
(CFS) 

36600
65800
15200

CONCEN
TRATION
(MG/L) 

678
712
33*
350

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY! 

67000
126000
1370D 
24400

" IN

PERCENT FI

.002 

72
83
76 
67

.004 

78
86
83 
76

BIST

NER T

.008 

89
93
90 
86

U' FD

F

WATFP 1 

 ARTICLE SIZE IKFTHOD
MAN THE SIZE UN MUL1MET6KS1 INDICATED ^OF^_

.016 . 

95
95
96 
94

,031 

97
97
97 
9B

.062 

99
98
98 
100

. 125 . 

10.1
1DO
99

Z50 .500 l.OO 2.00 SfS

_._ _ __   SBWf. 
SBWC

jOO       ^



STREAMS TRIBUTARY TO LAKE ERIE 

04194022 11A1MEE RIVER AT TOLEDO OVERSEAS TERMINAL LOCK, AT TOLEDO, OHIO

i-at «. 41-U6 , long 83 2»' 
  from the mouth.

£CORD.--Che«ic»l analyses:

DATE

OCT.
01...
09... 
16...
24...
30...

NOV.
06...
13...

27...
DEC.
03... 
1L...

JAN.
22...
29...

FEB.
06...
13...
19...
26...

MAR.
OS...
13...
19...
26...
APR.
02...
09...
16...
23...
30...

NAY
09...
14...
21...
28...

JUNE
04...
11...
25...
JULY
16...
23...
30...

AUG.
06...
13...
20...
22...

SEPT.
03...
10...
17...
24...

TIME

0915 
0830
0945
0845
08 iO

0900
0945

0830

0945 
0900

0900
0900

0900
0845
0845
0830

0850
0845
0845
0830

0845
0945
0930
0845
 -

H
*...
0845
0830

0900
0800
0830

0900
0845
0900

0845
0830
0830
0915

0900
0830
0900
08*5

SODIUM
(NA)

(MG/L)

20

_
 
 

 
 

53

20

 
14

 
 
_».
14

 
26
__
 

12
 
 
 
 

_
 
 
 

_
14
 

 
 
16

 
  _
 
 

 
  _
. _
 

October

BICAR
BONATE
IHC03I
(MG/L)

186

170
176
156

160
226

228

180

96
128

104
152
178
202

212
264
192
184

160
154
176
127
174

_
188
168
160

176
212
158

180
196
216

204
208
156
162

116
156
120
180

1962 to

CAR
BONATE
(CCI3)
ING/L)

0

0
0
0

0
0

0

0
0

0
0
0
0

0
0
0
0

0
0
0
0
0

__
6
0
0

0
0
0

0
0
0

0
0
0
0

0
20
0
0

September 1969.

SULFAT6
($04)
(MG/L)

78

69
67
62

73
103

97

50
60

45
63
75
87

100
118
79

108

82
77
79
54
71

_
88
74
68

69
82
61

71
68
72

80
76
2
2

0
4
9
9

CHLO
RIDE NITRATE
(CD (ND3I
(MG/L) (MG/L)

27 2.6

33  
32  
32

40
44

28

26
27 22

13  
19
22
23 17

36
36 9.2
34
37  

26 34
22
21
12  
21  

   
32  
24
18

22  
24 19
IB  

24
24
26 15

32 24
38  
30
34

30  
38  
31
40 7.2

TOTAL
PHOS
PHORUS
(PQ4)
(MG/L)

.92

 
 
 

 

_

.87

 
.56

 
 
  -
.72

 
1.5
 
 

.68
   
 
 
 

  ~
2.2
   
 

 
.57
 

 
 

.96

1.2
 
 
  -

 
 
 
.86

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

302

 
 
 

 

_

424

 
308

 
 
  -

384

 
476
 
 

344
 
 
 
 

  .
406
 
 

 
352
 

 
 
346

384
   
 
   

 
  "
   
344

SUS
PENDED
SOLIDS
(MG/L I

34 
24
18
34
62

31
90 
92

46

100
40

108
60
41
7

15
17
28
51

 
 
 
 
 

25
79

139
55

175
45
48

 
 
 

 
   
 
  -

 
  -
 
 



STREAMS TRIBUTARY TO LAKE ERIE 

04194022 MAUMEE RIVER AT TOLEDO OVERSEAS TERMINAL DOCK, AT TOLEDO, OHIO Continued

REMARKS. --Determinati
Sewage Disposal .

OCT.
01...
09...
16...
24...

NLW.

13...
20...
27...

DtC.

11...
JAN.

FEB.
06...
13...
19...
2o...

MAX.

13... 
19...
26...

APK.

09...
16...
23...

MAY
09...

21...
28...

JUNE
04... 
11...

JULY
16...

AUG.
06...

20...

SEPT.
03...
10...
17...
24...

ons 'Of suspended
No discharge re

HARU-
NtSS
(CA.MG)

<!37
202
210
216

27o
230
3U5

270

155
208
244
270

2J2
272

239
254
191
241

 

272
252

240 
2b7

256

273

200

182
204
164
254

CHEMICAL

NON-
CAK-
BUWATE
HARD
NESS

84
70
71
72

90
84

lid

122

70
84
98
104

74
121

113
110
S7

 

134
121

96 
113

108

106

72

87
42
66

10t>

solids and dissolved oxygen (DO) furnished by the city of Toledo, Divisi
:ords available.

ANALYSES,

SPECI
FIC

COND
UCTANCE
(MICRO-

530
496
530
518

691
683
816

602

342
454
522
584

557
623

532
556
427

 

531
489

512 
593

543

609

493

447
538
433
587

HATER YEAR

PH

(UNITS)

7.5
8.4
8.1
7.4

7.4
7.8
7.4

8.2

7.3
7.4
8.0
7.5

7.5
7.4

7.8 
7.7
7.5
7.4
7.3

 

7.4
7.3

7.3 
8.1

7.4

7.3

7.2

7.5
8.8
7.6
7.2

OCTOBER

TEMP
ERATURE
(DEG C)

21
17
15
15
10

10
6
7

2

1
0
2
^

6
7

4 
12
15
9

19

16
18

19 
20

27

26

24

26
24
22
20

1968 TO

COLOR
(PLATI
NUM-
COBALT
UNITS)

20
20
15
15

10
15
25
25

30

84
45
30
12

10
20

30 
38
30
30

~

40
35

25
20

30

20

20
20 
15 
15

15
15
10
20

SEPTEMBER

DISS
OLVED
OXYGEN
(MG/L)

3.8
3.3
2.8
4.6
8.2 

2.6
4.6
10.6
9.6

10.9

11.4
12.3

2.5
3.0
2.7
1.9

1.2
4.3 
3.3
4.0

-I
 
 

6.9
9.1 
7.6
6.8

4.4

5.6

_
 

 

-

 
 
-  
 

1969

PER
CENT
SATUR
ATION

42
34
30
46
72 

24
41
85
79

_-

79
85

87
89
91
86

85
110 
106
115

I_
 
~

73

77
72

47

61

_
 

 
"

 
 
 
 

METHY-
BIO- LENE

CHEM- BLUE
ICAL ACTIVE

OXYGEN SUB-
DEMAND STANCE
(MG/L) (MG/L)

  .20
 
   
 

II
   

.20

  .08

_
  .10

   
   
   
  .07

9.0
11 .09 
10
U

.09

   
 

4.0
3.0 .09
3.0
2.0

11

4.6

 

.14

.08

II II

       

       

    .   

   .10



STREAMS TRIBUTARY TO LAKE ERIE 

0439402,3 MAUMEE RJVE1. AT MOUTH, AT U.K. COV!T GUARD STATION, AT TOLKDO, OHIO

LOCATION 
Guar

DRAINAGE 

PERIOD O
Water 

EXTREMES
Spec 
Bate

^eriod
Spec
Dlss

Se

R^RKS*

mad  

OATP

OCT. 
08. . .
16...

NOV.
07...
26, ..

OEC.
03,..
27...

J4N.
21...

FEB. 
03, ..
26...

MAR.
17...
24.. .

APR.
07. ..
24.,,

09.. . 
26,.,

JUNE
13...
23...

JULY
OS, ..
28...

AUG.
07...
27...

SEPT.
08. .,

 i and Toledo 
Toledo Se /lg

ARF\.--6,(508 

'F RECORD. --Ch
tBKperatu'-es. 

.--1968-69:
lllc conducta

y.

of record:
iflc conducta
olved oxygen
ptember ]967.

;-i?rabl  inc.V

r M r

<

1030
0945

1000
5S30

1000

0930
0935

1315
1015

1600
13?0

1600
1415

1045 
I0',5

1200
1400

1830
0930

0930
0950

1000

Yacht Club.

sq ml.

[ . brua-r

ncr- : Slaxir

nee: llaxlj
'1907-6^ ) :

psiit.L -i

ICftS-

HC03I
'(W'L! "  

14P
ieo

14B
21;

192
I "0

14R

96
190

259
164

196
140

204 
146

180
158

156

202
146

I !B

pl;°

196

run,

aura,
'!a

5du-
U' j

 I

-,/.!

0

0
8

0
0

0
0

0
p

0
0

0
0
0
0

0
0

0
0

0
0

0
c

B-; Vie', rar

7 to S"pt.-mbe

F60 T.lcromho

940 nicroraho
r n nun] , 14.4 r

' n fr "n U ':str

'.'.1'-'. '

58
7°

55
125

98
66

71
3B

3«

117
71

90
61

90 
60

87
69

54
73

8P
ftB

59
0,

; 1969.

s Nov. 2

s Nov. "
' I Sept

Jiaum spi'

HI U-

CL!
",/i ;

30
39

3?
36

39
79

2 =
1  '

17
29

38
27

30
17

30 
16

27
21

21
28

 5 1

3?

iJ

:  the river fro.T. C. ?nd O.

6; minimum, 260 miorosihos D

, 1967; n-inimun, 210 microm
4, 19^7; minimum, 0.0 mg/

r GCTtinET' 19^8 TO SEPTEMBE'1

DIS
SOLVED
SOLIBS

.UO- IHESI-
' I0 r MTRATF bljf. AT 
(F 1 (N'13! 130 C I 1

>M-,/LI IMG/ LI (VG/L)

.4 9.B ?86
,6 6.9 362

.4 6.R 27?
1.0 21 52t

.5 22 400

.3 in 300

  3 19- ^90
.2 15 204

.2 20 22.'

.4 22 352

.7 9.8 476

.5 5,2 2 P 6

.4 2* 39Z
, ^ 3 L. 30'-

.3 3i   i r

.4 13 398

.3 '6 364

.4 27 324

.5 25 414

.6 23 354

.5 17 27H

.6 16 274
1.0 21 42C

*« » 

ec. 31,

has Dec
] on ma

rnplG.s i 

: 1969

HARD-

Cft,"G)
I*G/U

185
225

180
315

266
230

30'
140

136
253

344
208

290
214

222 
212

268
252

210
271

2ti2
196

162
235

and 2,SOO

Jan. 1, 2
8

. 23, 1967
ny days du

ollectr.d e 
pr.sal plan

N-ON-
CAR-

BONAT"-

Nl-SS
(IG^L)

70
77

59
123

lOfi
102

85
5?

58
102

132
74

129
100

92

120
122

82
97

96
7fr

66
10?

to U.S. 
ft downst

ring June

ng 1967 t 

ial analy

t. yn di

SPECI
FIC

(J.IMO-

("ICRO-
XK'JS)

480
588

467
«32

655
5?5

488
336

332
601

766
493

615
450

617 
461

571
52?

464

600

617
504

458
 166

r^af

Janu-

to

o 1969.

schargs

(UNITS!

6.9
 

7.0
8.3

7.1
7.7

7.2
7.2

7.0
7.1

7.4
7.4

7.5
7.4

7.3
8.0

7.2
7.1

8.0
7.2

7.4
7.4

7.5
7.8



STRr,:\1S TRJWrARY TO LAKT. EHIE 

.1940?3 r,AW»EE RIVFP, ,.T MOUTH, nT U.S. fC'ST GIV.I'.D STATION, A'l TOL^JO, OliJO--r ..".

1
2

q

14

16
1 7

19

21

25 

26

29

30

if. f

1

1 
1 
I 3

1 5

1ft 
1 1 
\ 1
19

22 
21

30 
31

590 

6)0

640 

500

570

', ', ,1

610

550 
t?'1

650

610

f.r.c

560 
530 
5 )!'

600 
6-10

590

520 
510 
610

610

560

3-)3

150

-. ?

-7^,

400

37"

450
.71

11-)

610
t CO

6,0

500 
490 
510

55C 
520
55" 

410

490

4<JO

520

A?''

.CO

til"

540

540

f 10

650 
720 
671

61? 
640 
hi 1
590

590
560

490

A20

5 BO 
560

460

64,

770

740

11-1

530

5'G

5=10 
5SO 
600

650 
550

550

5 SO 
420

420

450

540

540 
520

.,7" 470

6?0 110      640 
040 110       550

5,1.1 161    --- 61 '

560 WJ      - 560
750 460 -   -     

5? 1 2S1   -     --- 

Jlllir J'JLY VJ'~,I

5~-0 500 590 540 610 
550 520 510 540 600

5f,0 480 -   -   600

5 = 0 500    -   610 
560 510       670
550 500 -       610

650 570 580 500 530 
650 510 55.J <,90 590 
610 570 540 510 530 
620 550 570 540 610
66J 5M 590 570 610

560 51,1        540 
541 500       580 
540 500        620
540 520 -      590

620 530       590

580 540 610 580 620

570 64C 620 5BO 570
  - - - 610 670 540

--_

  

'.60

500 
500

590 

540
470

 <IN

55C 
670 
580

5PO

660 
610 
600

V90

560 
510 
520 
540
520

4BO 
500 
520

440

460 
490 
540
490

430

500

400

550 
600

690

720

760

740 
693

5R1 

750
740 
650

510
430 
490

691

600 
540

570

550 
560 
510
500
490

490
460 
460
500 
560

590 
600 
660
620

  

690

470 
490

500 
620

710

750 
7 60

560 
330

410
500

670
590 
550

ff"-.FR 

MIN

420 
410 
400

+ 40

390 
490 
440

410

400 
400 
360 
3BO
360

BO 
70

00 
20

630 
520 
580
560

  

690



STREAKS TRIBUTARY TO LAKE ERIE

04194023 MAUMEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO Continued 

DISSOLVED OXYGEN (BO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER

i. a
2.3 
4.5 
4.0 
1.1

1.4 
1.7 
2.5 
1.3 
1.9

1.7
3.a
3.3 
7.3
4.0

2.1
4.9 
6.3 
7.9 
7.2 
6.1

0.0 
O.I 
0. 1 
0.1
1.1

0.1 
0.5 
0.3 
0.2 
0.1

0.1 
0.1 
0.0 
0.0 
0. 1

0.3 
0.2 
0.3 
0.1 
0.1

0.1 
0.1 
l.B 
2.3 
1.8

0.4 
1.7
?.a
4.6
5.0 
2.8

NOVEMBER

MIN

2.3
1.8 
1.1 
1.0 
1.3

3.4 
1.0 
0.7 
0.2 
1.4

0.9 
0.4 
0.8 
1.2 
0.5

1.7 
2.6 
2.4

9.1 
9.0
9.0
9.1 
9.3

7.0 
7.5 
6.9

DECEMBER

MAX

8.5
9.7
10.0
10.0
10.6

JANUARY FEBRUARY 

MAX MIH

MARCH 

MAX MIN

13.3
13.4
11.1
11.6
11.0

9.6

9.2
10.5
10.1
10.0
9.9

APRIL 

MAX HIN

1.1 10.4 
1.5 10.2

0.8

1.0 
0.5 
0.6 
9.4 
9.3

8.3 
8.3

8.0 
7.5

6.9 
6.5 
9.1 
9.2 
9.5

9.3 
9.4 
9.5 
9.5 
10.2

9.2 
9.0
8.9 
8.5 
7.5

9.7

9.9 
9.6 
9. 1
a.i
8.0

7.5 
7. I 
6.2 
6.2
5.4

5.8 
4.4 
5.2 
6.0 
8.6

8.4 
8.8 
8.6 
8.5
B.O

7.8 
7.7 
6.5 
6.5 
6.0

MAY

MAX MIN

B.I 6.0

8.9 6.4

8.8 7.0 
T.5 6.0 
6.3 5.1 
8.3 4.8 
8.4 5.9

0.3 6.0 
2.1 9.3 
1.4 10.2 
0.9 9.4
1.6 B.2

9.6 5.6 
6.T 5.1
8.0 5.0 
6.5 4.4 
7.1 5.4

7.2 4.5 
7.2 5.4 
7.0 4.0 
6.4 4.5 
6.1 4.2

6.T 5.4 
6.2 4.5 
5.T 4.2 
5.3 3.5 
4.6 2.7

JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX MIN MAX MIN

4.5 2.3 4.T 1.7 2.3 1.0      

4.6 2.7                  

4.3 2.6 4.0 2.            

a 2.3

4.3 3.0 2.2 0.9            



STREAMS TRIBUTARY TO LAKE ERIE

04194023 MAUMEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO Contin 

TEMPERATURE <°C> OF HATERi HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVFM6ER IJECEMBfcR JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIM MAX "UN MAX MIN

2.0 20. 3 
7.0 20.0
1.0 7G.O
0.0
1.0

7.0
7.0
7.0
8.0
8.0

8. n
3.<j

8.C
9. o
o.n

0.0
l.O
0. T
0.0
c> - 1

1.0
8.0
5.0
5.3
4.0

6.0
5.0
4.0
?.o
1.0
1.0

7.0
6.0

6.0
5.0
6.0
6.0
7.0

6.0
7.0
7.0
3.0
r).0

8.0
8.0
3 . n

4.0 1.3 
3.0 2.3
3.0 1.3
3.0 1.0
3.0 1.3

2.0 0.0
3.3 0.0
3.0 2.0
?.0 0.3
1.0 0.0

1.0 9.3
1.0 8.0
1.0 9.0
1.0 9.0
2.0 9.0

0.0 3.0
1.0 8.3
1.0 8.0

b.O 9.0 7.0
8.0 7.0 7.0

.3.0 7.0 S.O
7.0 6.0 4.0
4.0 7.0 b.O
3.0 7.0 6.0
4.0 6.0 6.0

4.0 7.0 6.0
4.0 7.0 6.0
2.0 9.0 b.O
0.3 8.0 7.0
0.0 8.0 7.0
0.0

APRIL MAY

MAX MIN MAX MI'4

6.0 4.0

6.0 4.0 
8.0 6. 0
9.0 7.n

0.0 B.O
1.0 9.0
2.0 o.O
2.0 11. C
2.0 11. 0

2.0 11. 3
2.0 11.0
1.0 17.0
3.0 11.3
4.0 12.1

4.0 H.O
6.0 14.0
6.0 U.O
4.0 11.0
2.0 no

1.0 U.O
1.0 10.0
1.0 °.0
i.o 9.0
2.0 9.0

1.0 11.0
4 . 0 1 2 . '1
5.0 15.0
4.0 14.0

6.0
6.0 
7.0
7.0
3.0

8.0
9.0
J .0
J.O
8.0

7.0
6.0
5.0
o.O
7.0

7.0
7.0
i.O
3.0
7.0

8.0
1 .0
7.0
7.0
3.0

 1.0

3.0
9.0
1.0

6.0 14.0 22.0
72.0

4.0
4.0 
S.O
6.0
6.0

6.0
7.0
8.3
7.0
6.0

5.0
4.0
3.0
4.0
5.0

5.0
6.0
7.0
7.0
7.0

7.0
6.0
6.0
6.0
<..o

6.0
7.0
8.0
9.0
0.0
5.0

7.0 6.0 
7.0 o.O
7.3 6.0
7.0 6.0
6.0 4.0

--
__ __

 
 
 

_

5.0 3.0
4.0 3.3
3.0 ?.0
7.0 1.0

3.0 1.0
3.0 2.0
3.0 1.3
4.0 2.0
4.0 2.0

3.0 1.0
3.0 1.0
4.0 1.0
1.0 1.0
1.0 0.0

1.0 1.0
?.0 1.0
j.0 1.0
1.0 0.0
1.0 0.0
1.0 3.0

JUMP

MAX MIN

23.0
22.0 
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0

22.0
22.0
72.0
21.0
21.0

2J.O
19.0
19.0
19.0
70.0

20.0
19.3
19.0
19.0
21.0

22.0
23.0
23.0
24.0

1. 3
1.0 
9.0
9.0
9.0

9.0
0.0
0.0
8.0
9.0

0.3
1.0
1.3
9.0
8.0

8.0
R.O
8.0
8.0
°.o

8.0
9.0
9.0
9.0
9.0

0.0
2.0
2.0
2.0

24.0 23.0
 

0.0 0. 
0.0 0.
  -
 
 

__
__ _
 
 
 

_
 
__ _
 
 

 
__ _

_
__
 

 
 

_
  _
 

 
 
 
 
 
 

JULY

0
3
-
-
-

-
-
-
-
-

_
-
-
-
-

_
-
-
-
-

_
-
-

-

.
-
-
-
-
-

:: :  _  
_-  -   
  -~ ___ 
.0 2.
.0 1.
.0 2.
.0 2.
.0 2.

.0 2.

.0 2.

.0 3.

.0 3.

.0 3.

.0 3.

.0 3.

.0 2.
 
__
--

AUGUST

MAX MIN MAX MI

25.0 23.
24.0 24.

25.0 24.

0 ?6.0 25.
0 76.0 25.

0 26.0 25.
26.0 26.

26.0 26.
 
-_ _

22.0 ?1.
23.0 21.

24.0 ?2.
2,4.0 23.
2A.O 24.
26.0 24.
26.0 24.

26.0 25.
26.0 26.

-_ -
 
 

2
2

0 2

f.O 26.
S.O 25.
i.O 25.

0 26.0 24.

;---
_-
~-

.-
-

0
0
0
0
0

0
0
0
0
0

0
0
0
-
-
-

N

0
0

0
0

0
0
0
0
0

0 26.0 24.0
0 2
0 2
0 2

>.0 25.
.0 25.

>.0 26.
0 27.0 26.

0
0
0
0

0 27.0 ^f,.0
a 2

2
2
2

.0 26.
1.0 26.
.0 27.

J.O 25.

27.0 25.
 
 
__ _

2
2
7

7.0 26.
.0 26.
.0 26.

77.0 26.

27.0 26.
 

26.0 26.
26.0 25.
26.0 25.
26.0 26.

2
0 2
0 2
0 2

t.a 25.
.0 26.
.0 26.
.0 26.

0 26.0 26.

0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

3.0
4.0
4.0
4.0
5.0

5.0
5.0
4.0
4.0
5.0

5.0
5.0
6.0
5.0
6.0

6.0
6.0
7.0
8.0
8.0

7.0
8.0
9.0
9.0
8.0

8.0
8.0
8.0
7.0
6.0
 

SEPTEM

MAX

26.0
26.0

76.0
27.0

27.0
27.0
26.0
26.0
24.0

24.0
24.0
23.0
23.0
23.0

23.0
23.0
22.0
22.0
27.0

22.0
22.0
22.0
21.0
 

_
 
 

20.0
19.0
 

1.0 
3.0
3.0
3.0
4.0

4.0
4.0
4.0
3.0
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
5.0
6.0
6.0

6.0
6.0
7.0
7.0
7.0

7.0
6.0
6.0
6.0
4.0
 

BER

MIN

26.0
24.0 
24.0
24.0
26.0

26.0
26.0
25.0
24.0
23.0

23.0
22.0
22.0
72.0
22.0

22.0
21.0
20.0
20.0
19.0

21.0
21.0
21.0
20.0

--

 
 
 

19.0
18. 0
 



126 STREAMS TRIBUTARY TO LAKE ERIE

04194030 11MJMEE RIVER AT CENTER C. AND O. RAILROAD DOCK,

LOCATION.--Lat 41°41'46", long 83°21'39", Lucas county, at mouth at end of center 
road coal-loading dock, at Toledo.

AT TOLEDO, OHIO

dock of Chesapeake and Ohio Rail.

PERIOD OF RECORD.--Chemical analys June 1962 to Septembe

DATE

CT.
01...
09...
16... 
24...
40...
0V.
06...
13...
20...
27.. .
EC.
03...

...

.

3...
9.. .
...

<.
...

9. * .
...
.

...

...

19...

£
*  *  
...
.   
Y
...

...

)6...
3. . .
...

T.
...

0.. .
7. * .
...

TIME

0900
08*5
1000 
0900
09*5

0915
0900
0900
0915

0900
0915

0915
0930

0900
0900
OS',5

0945

0900
08*5

0900
0930

09*5
08*5

0900
0900
08*5

0815
0815
08*5

0915

0915

0900
0900
0900

0930
08*5
 

0915

SUOIUM 
(NA)

 
 
17

 

 
 
 
55

20
 

 
11

 
 
16

 

__
 

13
 

 
 

21

 

 
16
 

 

17

20
 
 

 
 
 
 

81CAR-

(HC03)

1*6
1**
160

1*0

1*6
160
16*
210

1S6
IBS

100
123

1**
166
188

192

l*D
178

160
160

12*
172

 

180
156

166
208
15*

182

216

19*
16»
1*0

12*
122
116
162

CAR-

(C03)

0
0
0

0

0
0
0
0

0
0

0
0

0
0
0

0

0
0

0
0

0
0

 

0
0

0
0
0

0

0

0
0
0

0
0
0
0

(SO*)

51
51
65

*8

60
76
60

102

98
98

5*
58

62
73
83

83

5b
12*

8*
7*

57
7*

 

76
62

68
79
62

7i

75

77
67
5*

58
55
52
76

CHLO-

ICL) (NO3I

2*
3*
31 1.*

25

3*
*0
30
60 .2

31 26
31

29  
21 21

18
23
28 20

28

3*
*7

30 21
2*

16
25

 

22
18

17
27 12
2i

2*

30 18

30 18
30
26

36
32
26
*6 7.3

TOTAL
PHOS-

(PD*I

 
 
.96

H
 
 
 

1.2

.95
 

 
.60

 
 

1.0

1.6

 

.72
 

_
 

 

_
 

 
1.1
 

 

1.0

1.*
 
 

 
 
.  

1.1

DIS 
SOLVED
SOLIDS
IftESl-

180 Cl

 
 
276

_I

 
 
 
*12

*18
 

 
300

 
 

38*

*22

 

392
 

_
 

 
°-

 

_
380
 

 

36*

35*
 
 

 
 
 
3*0

SUS-

SOL1DS

39
*1
33
*8 
8*

131
6*
57
*7

**
 

103
*6

50
53
28

99
20 
25
32

35
13*
62 

168
62

25
81 
81
*8

__
 
 

 

_

 
 
 

 
 
 
 



STREAMS TRIBUTARY TO LAKE ERIE 

04194030 MAUMEE RIVER AT CENTER C. AND O. RAILROAD DOCK, AT TOLEDO, OHIO Continu

REMARKS.--DetDetermi

DATE 

OCT.
01...
09...
16...
24. ..
30...

MUV.
06...
13...
0...
7...

LI C.

1...
J N.

2...
9...

F 8.
3...
9...

rtA .
0 ...
I ...
1 ...
2 ...

AP .
0 ...
0 ...
1 ...

30...
MAY
09...

28...
JUNE
04...
11...
25...

JULY

23...
30...

AUG.
06...
13...
20...
22...

SEPT.
03...
10...
17...

nations ol

HAKu-

(CA.NGI 
(MG/LI

no
176
202
184
1(10

ISO
20S

230

270

156
184

20J
23Z
260

232
322
172
264

264
244
256

246

 

224

246
292
240

256
280

258
218
180
I3t)

172
173
166

suspended

CHEMICAL

NON-
CAk- 
BDNATk

NfciS 
(MG/LI

51
58
71
64
66

60
77

58

116

74
83

82
96
106

74
115
58

118

133
113
115

105

 

96

110
121
114

100
103

99
80
5
0

0
3
1

solids a

ANALYSES

SPECI
FIC
CONO-

(MICRG-
MHUSl

42O
442
484
414
410

479
559

718

625

399
417

440
519
582

589
717
466
703

581
540
546

522

 

466

519
588
514

584
601

583
515
429
481

418
418
408

nd dissolved oxygen

MATER YEAR

ER/

7.4
7.4
7.3
7.4
8.1

3.1
a.i

7.8

7.4

7.6
7.3

7.6
7.3
7.6

7.4
7.7
7.4
7.5

7.3
8.0
7.9

7.5

 

7.4

7.4
7.5
7.3

7.3
7.8

8.0
7.3
7.4
7.5

7.2
7.1
7.4

OCTOBER

(DO) fur

1968 TO

COLOR

20
16
18
13
9

12
9

10

2

1
1

0
2
2

3
3
6
9

4
11
15

14

19

19

18
20
20

27
26

26
26
25
26

24
23
21

10
10
15
15
15

10
10

30

25

50
25

45
25
20

15
20
5

20

20
75
35

40

 

40

30
30
35

25
30

25
15
10
4

10
15
10

nished

SEPTEM

5.9
5.4
3.9
8.2
9.3

6.0
4.9

9.3

10.6

0.9
2.1

2.7
1.5
0.8

L.3
3.4
2.7
3.6

11.7
9.1
8.0
9.2 
7.7

5.7 
8.4
7.8 
6.4

 
 
 

_
 

 
 
 
 

__
 
 

BER 1969

PEK-

64
54
41
78
81

56
43

82

85

76
S4

87
83
7a

84
100
102
117

90
83
79
81 
75

54 
82
79 
67

 
 
 

_
 

 
 
 
 

__
 
 

BIU-
C.HEM-

IMG/L)

 
 
 
 
 

 
~

_

_

 
2.0

2.0
4.0
5.0

3.0
9.0
9.0

12

6.0
8.0
8.0
3.0 
3.0

4.0 
5.0
3.0 
3.0

 
 
 

_
 

 
__
 
 

_
 
 

METHY-
LbNE
BLUE

IMG/LI

 
 
.21
 
 

 
 

.21

.07

 
.20

 
 
.14

 
.10
 
 

 
 
 

_

.17
 

 
.09
 

_
.11

.16
__
 
 

_
 
 



* "> STREAMS TRIBUTARY TO LAKE ERIE

04194310 MIDDLE BRANCH PORTAGE RIVER NEAR PORTAGE, OHIO

LOCATION.--Lat 41°20'19", long 83°33'10", in NW} seo.l, T.4 N., R.ll E., Wood County, water-quality recorder 
stream side of center pier of bridge on Bloomdale Road, 3.4 miles upstream from South Branch Portage Riv 
5 miles downstream from Rocky Ford, and 6 Biles east northeast of Portage.

DRAINAGE AREA.--217 sq ml.

PERIOD OF RECORD.--Chemical analyses: April to September 1969. 
Water temperatures: April to September 1969.

recorder , samples were cc
made on

DATE 

APR.
17...
21...

MAY
20...

JUNE 
D6...

JULY

30...
AUG.
02...

SEPT.

20...

maxima

1930
0915

1655

1130

1000

1035

1315

m specific

BICAR-

190
136

126

192

182

184

180

illected
conducta

CAR-

0
0

0

0

4

0

0

by a loca
nee and m
CHEMICAL

138
82

48

132

163

98

187

1 observer on an
inimum specific
ANALYSES, APRIL

CHLO- FLUO-

36 .4
18 .3

10 .3

52 .4

41 .5

50 .5

approximate twice.
conductance of the
TO SEPTEMBER J"".9

DIS
SOLVED
SOLIDS
(RESI-

22 502
53 390

34 286

3.0 478

10 360

41 576

.weekly basis. Pai
samples

HARD-

334
252

184

316

250

collected

NON-
CAR

BONATE

178
140

81

160

99

rtial analy;
each month,

SPECI
FIC

COND-

MHOSI 1

710
535

386

783

617

JUS
ses wen

[UNITSI

8.1
7.8

8.2

7.6

8.3

7.1

7.3

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>. APRIL TO SEPTEMBER 1969

:::

:~

:::

710 
710
570 
520

500 
610

650 

660

:::

 

 

700

450

520 
580

650

670 
660 
670

660 
700

660

620

660 
660

430

500 
560

660

640 
640 
640

660 
610

620 

530

660 
650

320

430 
500

660

690 
720 
720

700 
690

740 

720

600 
640

700

710 
710

690

660 
690 
690

670 
670

680 

650

560 
600

67C

700 
690

670

620

640 
630 
660 
670

700 
700

710 

700

660 
680

750

740 
700

690

BOO

620 
620 
630 
340

590 
640

700 

680

640 
640 
660
690 
680

680 
650

670

730

840 BOO 
810 600 
660 610 
690 660

690 680

  

::: ~

...

1440 1380

MAX 
1700 
1770 
1760 
1810

1680 
1760

1620 

1600

1220 
1140

1040 
1140

1140 
1090

950

1090 
860

HIM 
1590 
1620 
1500 
1720

1580 
1320

1580 

1520

1050 
910

750 
750

760 
740

710

900

830 
830



STREAMS TRIBUTARY TO LAKE ERIE

04194310 MIDDLE BRANCH PORTAGE RIVER NEAR PORTAGE, OHIO -Continued 

TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1969

DAY

1 
2 
3 
4 
5

6
7
a
9 
10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

LOCATION.

APRIL 

MAX MIN

  

  

:::
19.0 
18.0 
8.0 

10.0

11.0 
10.0 
8.0 

14.0 
16.0

18. C 
20.0 
18.0 
15.0 
15.0

  Lat 41°2

   

:::

 

18.0 
8.0 
6.0 
7.0

9.0
8.0 
7.0 
7.0 
9.0

11.0 
13.0

10.0 
9.0

MAY 

MAX MIN

18.0 10.0 
20.0 12.0 
22.0 15.0 
22.0 17.0

22.0

21.0 
18.0 
13.0

12.0 
13.0

20.0 
21.0'

22.0 
18.0 
16.0 
16.0

17.0
15.0 
17.0 
20.0 
19.0

20.0 
22.0

27.0 
Z7.0

17.0

1B.O

10.0

10.0 
10.0

13.0 
14.0

18.0 
14.0 
15.0 
15.0

14.0 
13.0 
12.0 
13.0 
16.0

13.0 
14.0

20.0 
22.0

JUNE 

MAX MIN

26.0 22.0 
24.0 18.0 
18.0 14.0 
22^0 13.0

26.0

22.0

26.0

27.0
28.0

22.0
1T.O

22.0 
21.0 
22.0 
22.0

24.0 
21.0 
22.0 
21.0 
26.0

30.0
28.0

26.0 
28.0

04195600 PORTAGE RIVER

DRAINAGE AREA.  428 sq mi.

PERIOD OF RECORD.   Chemical 
Water temperatures: June

cords

DATE 

UCT.

10...
NUV. 
Od... 
16... 

DEC.

11... 
JAN. 
11... 
30... 

FEB. 
13... 
20.. . 

MAR. 
2?... 
21... 

APR. 
16. .. 
23... 

MAY 
16... 
23... 

JUNE 
11... 
19,.. 

JULY 
05... 
12... 

SEPT. 
04...

of discharge are

01 S- 
TIME CHARGE 

(CFSI

2200 3.6 
2000 B.8

1900 37 
1400 41

2000 29 
1115 12

2000 28 
1800 4650

1430 90 
60

1600 54 
1600 508

2000 126 
2000 723

1600 242 
1600 616

2000 43 
2000 230

1600 3880 
1600 98

2200 26 
2000 44

analyses 
1968 to

given for

BICAK-
BUNATE 
IHCU3J 
(MG/L )

244 
228

216
20B

216 
260

100

21B 
250

234 
192

216 
178

208 
206

192 
196

156
250

226 
192

: June 1968 to S 
September 1969.

04195500

CAR 
BONATE 
(C03I 
(MG/L I

0
0

0 
0

0 
0

0

0
0

0 
0

0 
4

10
0

3

0 
0

0 
0

Portage

SULFATE 
(SU4I

209

218 
230

248

50

150 
210

207 
124

167 
98

132
102

115

48 
120

237
204

18.0

17.0

17.0

20.0 
23.0

17.0 
15.0

17.0 
19.0 
18.0 
20.0

17.0 
19.0 
19.0 
18.0 
18.0

24.0 
24.0

22.0 
23.0

JULY 

MAX MIN

28.0 21.0 
28.0 22.0 
28.0 22.0 
25.0 21.0

22.0

22.0

31.0

31.0 
28.0

28.0 
29.0

30.0 
32.0 
28.0 
26.0

29.0 
29.0 
30.0 
30.0 
30.0

30.0 
29.0

24.0 
31.0

AT RAILROAD BRIDGE

ept ember

River at

CHLD- 
RIDE 
ICLI

95

100 
115

110

17

44 
86

B5 
56

28 
30

36 
23

13

112

1969.

Woodville

FLUO- 
RIDE 
(Fl

.7 

.6

.6

.2

.3

.6

.4 

.3

.3

.2

.4 

.2

.3

.5

19.0

17.0

24.0

23.0 
23.0

22.0 
22.0

26.0 
25.0 
24.0 
23.0

23.0 
25.0 
24.0 
25.0 
23.0

24.0 
23.0

20.0 
20.0

AU6UST

MAX MIN

27.0 2Z.O 
28.0 22.0 
28.0 22.0 
29.0 21.0

26.0 22.0

  

:~ ":
   

::: :::

   

30.0 22.0 
31.0 22.0

SEF

MAX

30.0 
30.0 
28.0 
26.0

25.0 
24.0 
25.0

23.0

22.0 
25.0 
26.0 
25.0 
26.0

22.0 
19.0 
19.0 
19.0 
18.0

n:

'TEMBER 

MIN

22.0 
25.0 
20.0 
22.0 
22.0

22.0 
22.0 
18.0

14.0

16.0 
16.0 
16.0 
lb.0 
17.0

19.0 
16.0 
15.0 
15.0 
15.0

:~

, AT WOODVILLE, OHIO

, Ohio.

NITRATE 
IN03I

3.6

2.0 
16

34 

2B

16 
42

24

36
34

30

11

DIS 
SOLVED 
SOLIDS 
IRESI- HARD- 
DUE AT NESS 
180 Cl (CA.MGI

714 375

706 355
754 380

274 170 

556 360

756 450 
516 335

600 385

500 364 
430 224

244 215

730 463

NON- 
CAR 

BONATE 
HARD 
NESS

188

178 
209

8B 

1B1

258 
177

208

177 
55

185 
1B8

87

278

th. Re-

SPECI- 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOSI

1070

1080 
1150

989
1250

1170 
389

811

1030 
710

834

740 
636

862 
738

417

1130 
967



S1BKAMS TRIBUTARY TO LJ.ICt ERIE

P4I95600 PuMACE hIVfiR AT RAILROAD BRIDGE, AT V,OODVl'Lr, OHIO Ccni.imH-d 

SPECIFIC rOMTIUCT.WCE (MIC!»ilHOS AT 25°C), WATER YEAR OCTOBFH 1968 TO SEPTEMBER 

OCTOBER NuVEHEDB DECEHBEft JANUARY FEBRUARY

MA

-

06 
99

MA

"

75

X

-

0 
0

AVil 

X

_

0

MIN

  

on

910 
860

MIM

  

720

MAX MIN

110 1060

M e»

880 740

1IAY 

MAX J1IJI

710 690 

740 70"

  

MAX

afn

97O

130

a

400 
470

JUNK 

MAX

  

  

MIN

qnn
a 

aaX

1100

310 
400

MIN

  

  

MAX MIN MAX MIN

  

400 370 -      
490 370      

JULY AUGUST 

MAX MIN 1!AX LilN

650 580 880 820 

690 610 940 810

Rfin R2O

680 550 1020 860

1000
980
1000

1060
1040
1060

880
880
900

940
960
900

MAX 
930 
1020

MIN 
890 
930



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE. OHIO Continued

PH (UNITS), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX M1N MAX MIN MAX MIN MAX M1N

Q 9 ft ft

a Q a" 9

a" fi a' K

O " fl Q ' R9.8 9.5

Q? ft fl q'fl q'fi
a  } ft 7 a'a a *
8.9 8.6 10.0 9.4      

9.4 9.0 9.9 9.5

QO a'a Q " ^ Cfl

an a -7 Q^ an

      8.9 8.5 9.5 8.9 8.4 7.9

APRIL MAY JUKE JULY 

MAX MIN MAX MIN MAX MIN MAX MIN

      8.6 8.5             

R 2

   ... 8.2 .5            

" "

-7 *? 0

7* Q ^

SO 7'

B^ fi'fi 09 Q ft

ft * d ft 1 Q * 1* H * ft

' D* Q E

R* 7 ft T Q A RR

           _ - _ H_Q    

KAX

 

 

 

AUGU31 

MAX

8.9

Q*^

fl 7

8.4
*

fl fi

ft'fi

' ^

flfi
fl.5

MIN

...

  

...

MIN

...

-

ft* i' 0

S.O
' (

R 1
fl" '

flPa'i
7 Qa ^

R 9
ft 9R" n

R 1

9.4 
9.0
y.o

MIN 
7.8 
7.8



STREAMS TRIBUTARY TO LAKE ERIE

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS J>ER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCB

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

10.6 2.4
            4.4 l.o                  

1.0 .8
1.0 .7

l'-3 [7
1.4 1.2

1.8 1.4
2.7 1.8

   10.6

8.6 6.7
            7.0 5.0                  
            5.0 4.0                  

5.1 3.6
3.8 3.2

3.2 2.8
2.8 2.6

            4.9 2.4                  
2.8 2.5

2.'5 l'.8

APRIL BAY JUNE JULY AUGUST SEPTEMBER

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO~Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER 

MAX HIN

NOVEMBER 

MAX HIM

DECEMBER JANUARY 

MAX HIN

FEBRUARY 

MAX HIN

MARCH 

MAX

APRIL 

MAX HIM

JUNE 

MAX HIM

JULY 

MAX HIM



134 STREAMS TRIBUTARY TO LAKE ERIE

04196500 SANDUSKY RIVER NEAR UPPER SANDUSKY, OHIO 

LOCATION.  Lat 40°51'02", long 83°15'23", in sec. 21, T.2 S. , R.14 E. , Wyandot County, water-quality

dusky. 

DRAINAGE AHLA.   298 sq mi.

September 1969.

corder on left 
of Upper San-

69.

REMARKS.   Dissolved oxygen concentr

HcSS^r"^""
ations listed as 15.0 mg/1 represent

Li,^ specmc conducytanceOC and°Lni,

concentratK

nura specific

?ns of 15.0 mg/1 or greater, due

proximate twice-weekly basis. 
conductance of the samples col 

CHEMICAL ANALYSES, WATFR YEAR OCTOBER 1968 TO SEPTEMBER

UATE 
JUNE
09.. .

JULY
15...
30...

AUG.
15...
20. ..

SEPf.

11...

A DAILY

TIME

1520

1210
2035

1205
1315

1105 
1IZO

MEAN

DIS
CHARGE

A12Z

148
51

AZO
601

Z7 
22

DISCHARGE.

BONATE
IHC03)

224

170
254

242
1J8

200 
253

CAR- 
BliNATE
(CD3)

0

0
0

0
0

0

SULFATE
( 504)

114

80 
129

176
64

166 
170

CHLO 
RIDE
(CD

25

20 
27

43
13

38

FLUO- 
R10E
(F)

.4

.5

.4

.6

.3

.7

NITRATE
(N03)

23

28
13

3.1
17

10 
8.6

01 S- 
SJLVEO
SOLIDS

DUE AT
180 C)

412

312

544
266

466 
548

NESS
(CA.MG)

332

250

380
203

393

NON-
CAR-

HARO-
NESS

148

110 
142

181
90

194
181

SPECI
FIC

UCFANCE
(MICRO-

646

522

855
434

746
847

SPECIFIC CONDUCTANCE 'HiCROMHOS 'A( 25 0 CI, JUNE TO SEPTEMBER 1969

4PRIL MAV 

MAX "ID 1AX MIN   !*«

     - 50,-)
120

JUNE 

'II'I

S30

MAX 

670
600

JULY 

6?0
610

?|?n

A

MAX

720

810

,n

UGUSf 

MIN

690

SEPTEMU 

MAX

780

880
8 80

FR 

MIN

710

830



STREAMS TRIBUTARY TO LAKE ERIE

04196500 SANDUSKY RIVER NEAR UPPER SANDUSKY, OHIO   Continued 

DISSOLVE! OXYGEN (10), IN MIILIGRAMS PER LITER, JUNE fO SEPTEMBER 1969 

APRIL MAY JIJME JULY AUGUST

1AX 1 t N M6X ( IX

TEMPERATURE 1°C> OF HATER, JUNE TO SEPTEMBER 1969

20.0 
20.0 
20.0 
21.0 
Z2.0



136 STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO

LOCATION.  Lat 40*55*22", long 83°20 t 56", in SEj sec.27, T,l S., R.13 E., Wyandot County, water Quality recorder at 
gaging station on right bank at downstream side of bridge on County Highway 199 (formerly U.S. Highway 23),

DRAINAGE AREA. 229 sq mi.

PERIOD OF RECORD. Chemical analyses: January 1968 to September 1989. 
Water temperatures: January 1968 to September 1969.

REMARKS. Dissolved oxygen concentrations listed as 15.0 mg/1 represent concentrations of 15.0 mg/1 or greater due

DATE

CT.
01...
28...
0V.
13...

EC.
09...
9...
N.
7...
1...
8.
6...
R.
1...
6...
R. 
5...
1... 
Y

9...
UNE 
25...
30...
ULY
19...

UG.
11...
21...
EPT.
04...
17...

TIME

1500
1700

0900

1625
1400

1400
1*55

1600

1015
1BOO

1*00
1900 

1400
OBOO

1200
1800

1800

2000
2000

1800
1700

DIS
CHARGE

 A. 17
.81

4.2

ASS
A12

A 36
865

195

40
451

A83
'1510 

ASS
4410

A29
46

28

AI2
79

119
85

CHEMICAL

BICAR
BONATE
(HC03)

140
276

276

140°

230

228
72

140

194
142

192
84 

202
64

184

64

1B2
248

84
170

ANALYSES

CAR
BONATE
(C03)

0
0

0

0
0

0
0

0

0
0

0
0 

0
0

0

0

0
0

0
0

, MATER YEAR OCTOBER 1968

SULFATE
(S04)

4 84
4 84

568

118
228

186
48

111

186
149

151
19 

158
27

93

24

119
236

55
113

CHLO
RIDE
(CD

26
30

27

27
32

24
11

18

21
26

IB
8.0 

23
6.2

17

6.7

14
20

6.3
. 67

FLUO-
RIDE
(F)

.6

.6

.7

.6

.3

.3

.3

.2

.1

.3

.2

.3

.2

.2

.2

.4

.4

.4

.6

.4

.5

TO SEPTEMBER 1969

DIS 
SOLVED 
SOLIDS

NITRATE
(N03)

1.5
1.0

1.3
8.7

35
21

25
16

28

IB
19

19

24
21

41

17

9.2
2.5

8.6
13

(RESI
DUE AT
180 C)

864
992

1110

366
598

54.0
192

352

516
406

416
130

364

122

3S4
584

188
420

HARD
NESS
ICA,«G)

585
710

770

278
445

415
122

254

372
290

350
108

302

86

274
442

130
248

NON- 
CAR

BONATE
HARD
NESS

470
4B3

544

163
256

228
63

139

213
173

184
56

151

34

124
239

61
10B

SPECI 
FIC

COND
UCTANCE
(MICRO-
MHOS)

1220
1300

1410

590
BB6

787
287

544

750
630

690
209

592

203
680

578
873

285
718

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°CI, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX

MAX

  

  

  

500 
380

380

510 
530 
5*0

:::

MIN MAX MIN

APRIL MAY

MIN MAX MIN

  

  

  510 *ao

380 320 200 
3*0 220 170

470 500 *50 
510 520 500 
530 5*0 520

   5*0 520 
   520 *90

MAX MIN

JUNE

MAX MIN

5*0 370

370 310

630 5*0

660 620 

6*0 610

580 510 
650 570

670 620 
620 560

710 680
700 630 

770 330

6*0 5*0

MAX

JULY

MAX

820

BSD

800

580
600

310
*10 

570

670

MIN MAX MIN

AUGUST

MIN MAX MIN

770 750 660

820 530 *70

310 530 *BO

   5*0 520 

   580 5*0

   6*0 620

*70 710 580

580 780 710

200 100 850 
220 850 700

520 620 570

6*0 600 560

MAX MIN

SEPTEMBER

MAX MIN

500 260

*90 *20

560 *60 

500 *80

570 550

730 570

*00 3*0

*BO *20 
520 *BO

700 280 
610 600

650 610

680 620



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT OC.WF03D, OHIO Cont i nued 

PH (UMTS). r.'UEr. rtAR QCTOPtR 1968 TO SEPTEMBER 1969

OCTOBER 

X MIN

2 8.1
4 8.1
4 8.0

8.U 
T.9 
8.0 
3.1

3.3 
a.3
8.4

NOVEMBER 

MAX P

 

 

.8

.6

. 8

.8

.8

NAY

WAX

DECEMBER JANUARY FEBRUARY MARCH 

IN MAX MIN MAX MIN MAX MIS MAX MIN

.7       7.5 7.4       8.4 8.C

JUNE JULY AUGUST SEPTEMBER 

IN MAX MIN MIX MIN Mix MIN MAX MIN

 

 

7.7 7.6

8.0 7.8

.8 7.

.0 ,.

.7 7.

.0 7.

8.1 7.3

  

  

1 7.7 7.5

.7

.7

  6

).0 7

7.C

7.0

.8 7.2

.7 7.0 6

7.4 7.1 7.4 7.2

7.6 7.4 8.4 6.0 7.8 7.6 r.3 6.8 7.7 7.2

8.0 7.6



STREAMS TRIBOTARY TO LAKE ERIE

04196800 TYMOCHTEF CREEK AT CR.W.FORD, OHIO Continued

BISSOLVE1) OXYtEN (BO), IN MILLIGRAMS PER LITER, MATER YEAR UClutfER 1?68 TO SEPrEHBER 196V 

OCTOBER NOVEMBER DECEMBER JSNU4RY FEBRUARY

«AX

9.5
9.D 
8.6 
8.6 
8.9

1.0 
9.2 
9.7

9.1
9.2
9.3 
S.7

n.i 
a.5
7.8 
8.9 
9.7

0.7 
0.5 
1.5 
0.9 
0.9

2.0
2.7
2.8 
3.2
3.2
3.3

MIN M»X MIN MAX WIN KIN

12.3

13.*
12.9

.'141

11.

11.
11.

H4Y 

MIN

11.0

   -   11.1
        11.4

JUNE

KftX MIN M»X

10.0

9.9
10.0

JULY

fIN

      15.0 12.3

      H.6 (5.0
      10.* 7.*

AUGUST SEPTEMBER

H«S MIN »I»X MIN

8.6
8.9

.7 6.9 5.0 8.8 6.3 6.5

T.8 
7.9 
7.5



STREAKS TRIBUTARY TO LAKE ERIE

04196800 TYUOCHTEE CREEK AT CRAWFORD, OHIO Continued 

TEMPERATURE I°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(

MA

20. 
21. 
20. 
16. 
15.

13. 
13. 
15. 
16. 
IT.

16. 
18. 
18.
20. 
21.

20. 
21. 
20. 
IT. 
16.

15. 
13. 
12. 
10. 
«.

9.
10. 
8. 
T. 
T. 
9.

MA

:::

JCTOBER 

( Mt

15. 
18. 
16. 
12. 
11.

12. 
11. 
11. 
12.
14.

13. 
14. 
14. 
15.
IT.

IT. 
IS. 
IT.
1 . 
1 .

I . 
1 . 
1 .

APRIL 

MI

NOVEMBER 

N MAX MIN

13. T. 
14. 11. 
12. 11. 
11. 1 . 
11. 1 .

11. 1 .

6. .< 
6.

5. 
5. . 
5.

9^ ) '. 

> 8.

8. 
6. 
4.

~ :~

DECEMBER 

MAX MIN

::: :::

 
 

 

::: :::
 

JANUARY FEE 

MAX MIN MAX

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0

2.0

l.D 
3.0

O. 
0.

0.

0.
0. 
0. 
0.

0.

1.
1. 
1.

RUARY 

MtN

MARCH 

MAX MIN

           

:::

 

:::

 

2.0
3.0 
4.0 
4.0

  

0.0 
0.0 
0.0 
0.0

__

  

::: ::: ::: :::

MAY 

N MAX MIN

::: :~ :::

~ r: :::
   

      15 .0 12.

15.0 12. 
4.0 11. 
T.O 12.

8.0 4.

19.0 16. 
20.0 18. 

0 19.0 IT. 
0 18.0 IT.

0 19.0 1T.O

4.0 3.0 16.0 15.0

:::
15.0 18.0 15.0

   26.0 20.0

JUNE 

MAX MIN 

26.0 21.0

19.0 16.0 
20.0 16.0

21.0 18.0

21.0 18.0

22.0 1T.O

25.0 21.0 
26.0 21.0 
23.0 20.0

21.0 16.0 
20.0 16.0 
19.0 18.0 
21.0 18.0

22.0 18.0

23.0 22.0

JUIY 

MAX 

28.0

29.0 
2T.O

25.0

20.0

  

  

2T.O 
28.0
10.0 
29.0

25.0

26.0

2T.O

AUGUST 

MIN MAX MIN 

23.0 26.0 22.0

22.0 28.0 
23.0 24.0

22.0 27.0

19. C

  

28.0 
24.0 
27.0

2T.O 
2T.O 
2T.O 
28.0

23.0 2T.O 
25.0 26.0 
25.0 28.0 
25.0 28.0

24.0 26.0

23.0 2T.O

21.0 26.0

21.0 
22.0

21.0

23.0 
22.0 
20.0

20.0 
20.0 
21.0 
22.0

23.0 
23.0 
22.0 
24.0

20.0

21.0

21.0

SEPTEMBER 

MAX MIN 

26.0 23.0

24.0 
23.0

26.0

25.0 
21.0 
20.0

20.0 
22.0 
22.0 
22.0

21.0 
20.0 
18.0 
1T.O

20.0

18.0

22.0 
21.0

21.0 
20.0 
21.0 
19.0 
18.0

18.0 
16.0 
17.0 
17.0

20.0 
15.0 
IT.O 
16.0

IT.O

15.0

15.0 
15.0



STREAMS TRIBUTARY TO LAKE ERIE 

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO

LOCATION  Lat 41°01'49", long 83°12'56", in sec.23, T.I N., R.14 E., Seneca County, water-quality recorder at right 
upstream abutment of St. Johns Bridge, on Seneca County Highway 6, 100 ft downstream from dam, 2.5 miles up 
stream from gaging station, 6.5 miles upstream from Honey Creek, and 4.5 miles northwest of Mexico, Wyandot

DRAINAGE AREA. 771 sq mi.

PERIOD OF RECORD. Chemical analyses: June to September 1969.

REMARKS.   In 

were mad

DATE

JULY 
17.. 

HUG. 
25..

AY MAX

B   
9   

4   
5    

6   
7   

0    

1

3    
4   
5   

3   

1   

e on maximum specific conductance and minimum specific con
B

Instrument. In addltio 
mate twice-weekly basis 
ductance of the samples

3(CAR- CAR- CHLO- FLUO- 
BONATE BONATE SULFATE RIDE RIDE NITRATE 

TIME (HC03I IC03) (SO*) (CLI (F) (N03I

1315 153 0 82 16 .5 

1515 166 4 111 18 .5

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), JUNE 

APRIL MAY JUNE 

MIN MAX MIN MAX MIN MAX

               440

               560

               500

         610 600 590

         6BO 650 3*0 
         710 680 410 
         730 710 490

         600 3flO 630

               no

n to the c 
. Partial 
collected

DIS 
SOLVED NON- 
SOLIDS CAR- 
tRESr- HARD- BONATE 
DUE AT NESS HARD- 
130 C) (CA.MGI NESS

8.3 352 272 129

TO SEPTEMBER 1969 

ULY AUGUST 

MIN MAX MIN

570 730 690 
620 720 700 
640 700 670 
660 700 660

710

360 
370

480

510

490 
500 
540 
520

340 
410

590

690

680

  

710

710

780 
830 
850 
890

550 
590

600

580

590

660

...

670

680

740 
780 
830 
850

530 
550

580

550

570

SPECI 
FIC 

COND 
UCTANCE 
(MICRO-

559

SEPTEM8 

MAX

6DO 
620 
630 
670

810
300

640
670

750 
780 
710

680

680 
670 
690 
460

580 
630

670

730

th.

ER

MIN

590 
600 
600 
630

780 
690

570 
570

670 
710 
660

660

660 
640 
440 
410

410

520 
580

630

670



STREAMS TRIBUTARY TO LAKE ERIE 

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO Continued

DISSOLVtD OXYGEN (10), IN MILLIGRAMS PER LITER, JUNE TO SEPTEMBER 1969 

APRIL MftV JUNF JULY AUGUST 

MAX MIN MAX WIN MAX MIN MAX MIN MAX WIN

7.7 
            7.6

7.7 
            7.7

         7. 6
            7.7

            6.2

   8. 
   T.

   7. 
    T.

   7.
   7.

6.
'

7.4 6. 
7.4 6.
7.4 6. 
7.S A.

7.3 6.
6.6 6.

5.9 6. 
   7.

0 
4

2
0

1

*

9

"

"^

.3

.3

.2

.9

.7

.8 
.7
. 7 
,9

.2
.3

.4 
.1

q.

7.
7.
7

7
12

<> 

9

0 7

8
a

. «,

.8 
.2
.2 
.1

.7
.6

.0 

.4

.3 .4 

.3 .3 

.* .0

.8 .2 

.9 .5

.5 .7

.9 ."3

.5 .* 
.4 .9
.9 .6
.0 .6

.2 .1

8.1 .3

TEMPERATURE <°C> OF HATER, JUNE TO SEPTEMBER 1969 

"AY JUNE JULY

20.0
21.0
22.0

2 .0
2 .0
? .0
2 .0
2 .0

2 .0
? .0
2 .0
2 .0
2 .0

2 .0
2 .0
2 .0
2 .0
2 .0

2 .0
2 .0
2 .0
2 .0
2 .0
2 .0

20.0
20.0
21.0

22.0
23.0
74.0
24.0
24.0

24.0
23.0
2<i.O
24.0
23.0

23.0
32.0
22.0
22.0
21.0

21.0
21.0
21.0
20.0
20.0
19.0

AUGUST

MAX MIN

20.0 9.0
19.0 9.0
20.0 «.0
19.0 9.0
19.0 9.0

19.0 1«.0

22.0 21.0
22.0 21.0
?5.0 21.0

SEPTEMBER 

MAX MIN



STREAMS TRIBUTARY TO LAKE ERIE I43 

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO 

LOCATION. Lat 41°22'12", long 83°06'10", Sandusky County, water-quality recorder on left bank at rear of 1899 Port

DRAINAGE AREA. 1,264 sq mi.

PERIOD OF RECORD. chemical analyses: September 1966 to September 1969. 
Water temperatures: September 1966 to September 1969.

EXTREMES.  1968-69:
Specific conductance: Maximum, 1,070 micromhos Nov. 8; minimum, 260 micromhos May 19.

during December to February.

Period of record:
Specific conductance (1967-69): Maximum, 1,070 micromhos Nov. 8, 1968; minimum, 220 micromhos Jan. 30, 31, 1968.

to the continuous recorder, samples were collected by a local observer on an approximate twice weekly basis.

lected each mt 
1,251 sq mi).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

UATE 

OCT.
Ob...

NOV.
09...
30...

DEC.
07...
21...

JAN.
18...
25...

FEB.
01...
26...

MAR.
01...
22...

APR.
17...
19...

MAY
03...
LO...

JUNE
03...
21...

JULY
05...
09...

AUG.
02...
26...

SEPT.
13...
27...

TIME

LLOO

L400
1120

L140
0805

1130
L345

1445
16JO

13L5
1230

0910
1320

1545
1600

1300
2 LOO

1600
1015

1600
0900

L300
1600

DIS 
CHARGE

37

72
346

1210
143

4500
2400

10700
1010

655
243

562
11100

600
4830

375
338

2540
2390

305
75

108
243

BICAR 
BONATE 
(HCQ3I

250

330
200

148
198

236
132

94
244

L80
228

222
122

204
119

226
172

96
L96

196
218

210
150

CAR 
BONATE
(ccm

0

0
8

0
4

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

SULFATE 
(SQ4I

200

212
L68

114
146

156
88

45
163

119
176

L54
70

121
63

121
92

38
114

38
193

178
L73

CHLO 
RIDE 
(CD

54

58
42

27
34

44
19

13
29

24
32

24
17

22
14

29
24

L2
25

21
35

28
22



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FHEMONT, OHIO Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED NDN- SPECI- 

TDTAL SOLIDS CAR- FIC 
PHOS- IRES1- HARD- BDNATE COND- 

NITRATE PHORUS DUE AT NESS HARD- UCTANCE 
IN03I (P04I ISO Cl (CA.HGI NESS (MICR3-

D

N

a 

j

F 

M 

A

S

SPECIFIC CONB 

OCTOBER

MAX KIN 
900 850

6... 
V. 
9...
0...

7. . . 
1 . . . 
N. 
8... 
5       
8. 
1...

ft. 
1... 
2   . . 
R. 
7... 
9... 
Y 
3... 
0... 
NE 
3... 
1... 
LY 
5... 
9... 
G. 
2. . . 
8... 
PT. 
3... 
7...

JCTANCE 

NOVEM

MAX 
1050

960 860 1060 
990 950 1070 
990 9JO 10*0 
960 860 1030

960 950 1030

9*0 890 I960

9*0 900   

950 850 
960 850 
9*0 900

  

9*0 820 860 
930 B*0 870

970 890

980 20 
980 20 
980 70 
1000 60 
10)0 80 
1050 1 00

810

810 
820 
830

10

.3
21

39 
27

34

23 
15

23 
11

15 
34

IS
30

17 
29

15
20

13 
5.3

11 
17

(MICROMHOS 

BER

MIN 
920

860 
910 
990 
980

930

1000

850

800

770 
770 
BOO

1.6

3.8 
1.0

.55

.SO

.45

.73 

.55

.64

.54

.68

602

6S4 
560

382

336

232 
572

574 

504

.54 270

.92 424 
1.0 353

.63 176 

.45 384

1.5 340 
1.2 51S

1.6 464 
1.3 2SS

AT 25°C). WATER 

DECEMBER

MAX MIN 
800 730

600

  

730

810

710 
510 
*80 
500

580

  

650

760

510 
*50 
410 
*10

396 191 947

446 175 1D40 
368 190 800

372 151 587

338 130 491

153 76 333
390 19D 787

381 194 785 

348 166 695

124 26 400

348 163 690 
280 139 573

135 56 291 
306 145 624

363 101 573 
374 195 831

355 183 743 
224 101 514

YEAR OCTOBER 1968 TO SEPTEMBER 1969 

JANUARY FEBRUARY

MAX MIN MAX MIN 
600 500

      719 689

      730 680

      750 700

780 750 
      809 780

      790 750

      660 610

  

MARCH

MAX IN 
640 99

660 DO 
660 20 
690 20 
700 89 
720 60

7*0 700

740 690

760 700

7*0 700 
760 670

809 720

640 600 
6*0 610



STREAMS TRIBUTARY TO LAKE ERIE 145, 

04198005 SANDUSKY RIVER BE^OW FREHONT, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C> WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

4PRIL HAY JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX X!N MAX H!N M4X MIN MAX HIN

690 "590 660 580 TOO

600 560 4*0 420 680

540 490 610 580 710

PH (UNITS), WATER YEAF 

APRIL MAY JUr 

MAX MIN MAX MIN MAX

   8.7 8.1

      7.0 6.9 
   7.0 6.9

      7.0 7.0 7.*

7.5 7.3 7.8

      7.5 7.* 8.0 
7.5 7.* 8.0

      8.0 7.6   

690 6*0 560 10 590 720 
700       10 590 710

680       10 580 670

6*0       MO 580 710

670       6*0 620 750

- »> "°  « - "S
580 500 *30 700 660 520 

620 *00 380 750 720 520

670 *70 **0 320 760 560

OCTOBER 1968 TO SEPTEMBER 1969 

E JULY AUGUST SEPT 

MIN MAX MIN MAX MIN MAX

7.9 7.6 8.0 .7 7.9 
7.7 7.4 7.9 .6 7.7 
7.8 7.3 8.0 .6 7.2 
7.7 7.4 8.3 .7 7.2

   8.2 7.5 7.0

8.2 7.9 7.5

7.8 7.5 8.4 7.5 6.8 
7.8 7.6 8.1 7.7 6.9

7.2 7.8 7.6 8.1 7.8 6.8

7.7 7.6 7.4 8.1 6.6 7.0 
7.6 7.6 7.5 8.2 7.8 6.9

   7.8 7.5 8.2 7.8

690 
660

6*0

670

720

660

570

503 
480 
480 
460

SOD 
5*0

EMBER 

MIN

7.7 
7.2 
7.0 
6.9 
6.8

6.7 
6.7 
6.7 
6.7 
6.8

6.8 
6.8 
6.8 
7.2 
7.1

7.0 
6.9 
6.8 
6.7 
6.7

6.8 
6.7

6.5 
6.9 
6.8

7.1



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

OCTOBER NOVEMBER 

MAX MIN MAX MIN

0.0 0.0 0.0 0.1 
0.0 0.1 .<> 0.0

0.0 0.0 9.0 7.1

DECEMBER JANUARY 

MAX MIM MAX MIN

9.9 3.9 13.0 10. 8
9.9 9.4 to. 8 7.1

9*1 fi's

3.2 1.9

FEBRUARY MARCH 

MAX MIN MAX MIN

      [3.0 11, ̂  
13.2 12.2

12.4 11.8   

' *

9.3 9.6 8.

'1 '~



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO Continued 

TEMPERATURE (°C> OF MATERi MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER

MAX MIN

  

     

T.O
6.0
6.0
6.0 
6.0

6.0 
6.0
T.O
T.O
9.0

9.0 
0.0 
9.0
9.0
9.0

7.0
7.0
6.C

5.0
5.0
*.o
*.o
*.o

s.o
4.0
5.0
6.0
7.0

8.0
9.0 
9.0
8.0
7.0

7.0
6.0
s.o

4.0 -..u

4.0 12.0
2.0 12. P 
2.0 9.0
0.0 10. P

0.0 9.0
9.0 9.0

NOVEMBER DECEMBER JANUARY FEBRUARY

MAX

11.0 
12.0 
12.0
12.0
12.0 

12.0
12.0
12.0
11.0 
10. 0

9.1 
8.0
S.O
T.O
7.0

  
4.0

4.0
5.0
6.0

T.O 

T.O
T.O
7.0 
8.0
7.0

MIN HAX MIN MAX HIN MAX MIN

II. 0 6.0 S.O 0.0 0.0 S.O 2.0 
II. 0 7.0 S.O 0.0 0.0 3.0 2.0
12.0 T.O 6.0       2.0 1.0
12.0 6.0 3.0       1.0 1.0 

12.0 3.0 2.0       1.0 0.0
12.0 2.0 l.D       1.0 0.0
11. 0 2.0 1.0       8.0 D.O
10.0             1.0 0.0
9.0             1.0 0.0

8.0             1.0 0.0 
S.O             1.0 0.0

T.O             1.0 0.0
6.0             l.D 0.0
7.0             1.0 1.0

               1.0 1.0
            1.0 1.0

   1.0
4.0 1.0

3.0 1.0
4.0 2.0
4.0 1.0

T.O 0.0 

6.0 0.0
6.0 1.0
6.0 1.0 
T.O 2.0

6.0 1.0
   1.0

.0       2.0 2.0

.0       3.0 2.0

.0       4.0 2.0

.0       4.0 2.0

.0       4.0 2.0

.0       4.0 3.0 

.0       3.0 2.0

.0       4.0 3.0

.0       4.0 3.0

.0             

.0            

.0            

MAX

6.0 
5.0
5.0
4.0 

6.0
6.0
5.0
4.0
3.0 

2.0
2.0 
3.0
3.0
4.0

4.0 
5.0
B.O
9.0
9.0

9.0
n.o
 

 

6.0
5.0

MARCH

MIN

4.0 
4.0
4.0
3.0 

3.0
4.0
4.0
3.0 
2.0

1.0
1.0
1.0
3.0
3.0 

3.0
3.5 
5.0
T.O
8.0

S.O
7.0
  

  

4.0
3.0

APRIL

8.0 S.O 
1.0 7.0
1.0 10.0

1.0 10.0
1.0 10. 0
2.0 11. 0
3.0 12.0
4.0 13.0

3.0 12.0

4.0 13.0
6.0 11.0

8.0 14.0
9.0 16.0
8.0 12.0
2.0 8.0
9.0 3.0

9.0 8.0
9.0 9.0
9.0 B.O
9.9 7.0

12.0 9.0

7.0 3.0 
7.0 6.0
7.0 4.0
5.0 4.0

19.0 
20.0
21.0

21.0
22.0
21.0
20.0
16.0

13.0

15.0
16.0

19.0
19.0
18.0
17.0
17.0

18.0
1T.O
1T.O
1T.O
18.0

18.0 
20.0
22.0
25.0

MAY

17.0 
18.0
18.0

18.0
19.0
20.0
16.0
13.0

12.0

12.0
13.0

15.0
18.0
16.0
17.0
16.0

16.0
16.0
15.0
15.0
16.0

16.0
18.0
20.0
22.0

22 
19
20

22
22
21
21
22

23

2*
22

20
20
20
20
20

20
20
20
21
23

2T
28
29
28

JUNE

.0 18.0

.0 19.0

.0 19.0

.0 20.0

.0 20.0

.0 19.0

.0 19.0

." 21.0

.0 22.0

.0 19.0

.0 is.o

.0 11.0

.0 19.0

.0 19.0

.0 19.0

.0 19.0

.0 19.0

.0 19.0

.0 20.0

.0 20.0

.0 24.0 

.0 26.0

.0 2T.O

.0 26.0

27.0
  

  
  »

  
  

  

__
  

  
  _-

28.0
27. 0
2T.O

26.0
26.0
27.0
27.0
26.0

26.0 
26.0
25.0
24.0

JULY 

rtl N

27.0
  

  
_  
  
  
  

  

__
  

  
  ._

26.0
27.0
25.0

25.0
25.0
25.0
25.0
25.0

25.0 
25.0
24.0
24.0

AUGUST SEPTEMBER

25.0
26.0

26.0
26.0
26.0
25.0
27.0

26.0

26.0
26.0

26.. 0
26.0
26.0
27.0
26.0

26.0
25.0
24.0
26.0
26.0

28.0 
27.0
26.0
27.0

25.0
25.0

25.0
26.0
25.0
25.0
24.0

24.0

25.0
25.0

25.0
25.0
25.0
25.0
25.0

24.0
24.0
23.0
24.0
25.0

24.0 
25.0
25.0
25.0

6.0
6.0

6.0
5.0
4.0
3.0
1.0

1.0

2.0
2.0

1.0
0.0
0.0
ft.O
7.0

7.0
9.0
0.0
9.0
8.0

8.0 
7.0 
7.0
6.0
0.0

5.0
5.0

5.0
4.0
3.0
1.0
0.0

9.0

0.0
0.0

0.0
0.0
8.9
6.0
6.9

6.0
7.0
8.0
7.0
7.0

6.0 
6.0 
6.0
4.0
5.0



STREAMS TRIBUTARY TO LAKE ERIE 

04198018 WEST BRANCH HURON RIVER NEAR WILLARD, OHIO

left bank at downstream abutmentLOCATION. Lat 41°OS'28", long 82*39'04", Huron County, water-quality records

DRAINAGE AREA.  86 sq ml.

PERIOD OF RECORD.   Chemical analyses: December 1968 to September 1969. 
Water temperatures: December 1968 to September 1969.

EXTREMES.   December 1968 to September 1969: 
Specific conductance: Maximum, 1,820 mlcromhos Apr. 24; minimum, 140 mlcromhos July S. 
Water temperatures: Maximum, 30.0'C June 27, 28; minimum, freezing point on many days during December to Feb 

ruary.

CHEMICAL ANALYSESt DECEMBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED 
SOLIDS

DATE

DEC. 
2...

J N.

f :B.

4...
M R.

A R. 
*...

H Y 
17... 
20... 

JUNE 
03... 
22... 
JULY 
01...
ia...

AUG.
at...
TO... 

SEPT. 
13...

1 
2 
3 
4 
5 
&

8 
9

12 
13 
1* 
15 
16

TIME

0930

1300

1345

1730 
2000

1*45 
1300

2000 
1900

1300 
1300

1900

PEC

::: :::

940 930 
950 920 
940 890 
890 880 
970 890

BONATE BONATE SW.FATE RIDE RIDE NITRATE DUE AT NESS 
(HC03I IC03I (S04I ICL) (Fl (NOJI 180 Cl (CA.HG)

280 0 236 26 .3 11 662 480

244 0 196 22 .3 10 588 412

94 0 89 12 .2 9.0 270 194

235 0 181 18 .1 11 482 396

284 0 213 21 .4 7.7 600 452 

276 0 228 22 .3 .3 610 452

182 0 214 21 .2 1.5 502 383 
312 0 261 24 .2 .8 682 542

302 0 232 23 .3 l.B 642 494

JAN FEB MAR DEC JAN

880 820       770 740 18 1020 1000      

990 980       850 750 28 470 410      

      940 850 840 75Q

NON- SPECI- 
CAR- FIC

HARD- UCTANCE PH 
NESS (MICRO-

250 936 7.6

189 670 8.3 
212 805 8.0

152 662 7.5

117 404 7.3 
151 591 8.4

203 748 7.5

219 872 7.8 

226 921 7.9

234 856 8.0 
286 1010 7.7

246 923 8.1 
128 539 8.1

FEB MAR

870 800 780 740 

860 800 770 750

770 680 680 640



STREAMS TRIBUTARY TO LACE ERIE

04198018- WEST BRANCH HURON RIVER NEAR WILLARD, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROHHOS «T 23°C)t DECEMBER 1968 TO SEPTEMBER 1969

APRIL HAY JUNE JULY AUGUST 

M4X MIN MAX "IN MAX MIN MAX KIN MAX HIN

630

310 
6ZO 
940 
940 
810

780 
720

520 

510
370 

710

590

620 
670

640

DEC 

MAX HIN

290 790 760 800 760 500 400 920 
62r 790 320 820 800 530 490 1010

   840 800       850 820 1070 

TEMPERATURE (°C) OF WATtK, DECEMBER 1968 TO SEPTEMBER 1969 

JAN FEB MAR DEC JAN 

MAX HIN HAX MIN MAX HIN DAY MAX MIN MAX MIN

880 
920

939 

840

800 
850

930

950

950 
1000 
1010 
1010

FEB

MAX MIN

SEPTEMBER 

MAX MIN

1000 
1030

860 
800

880 

940

920

940 
900

790

870

880 
880 
890

M/

950 
960

660 
630

770 

880

900

900 
520

610 

740

810 

860

840 
860 
870

MAR 

IX HIN

 
  
  
  
  -
1.0
5.0
3.0

0.0

  

  
  
   
  
  
0.0
1.0
0.0

0.0

0.0 0.0       4.0 2-0 18

0.0 0.0       
0.0 0.0      
0.0 0.0       
1.0 0.0      
2.0 0.0

0.0 0.0      
0.0 0.0      
0.0 0.0      
0.0 0.0      
0.0 0.0 1.0 0.0 
0.0 0.0 1.0 00

.0

.0

.0 
  0
,0
.0
.0
.0
.0
.0
  0

.0 20

.0 22 

.0 23
  0 24
.0 25
.0 26
.0 27
.0 28
.0 29
.0 30

1>0 o.O 6.0 2.0

0.0 0.0       2.0 0.0 8.0 4.0 
0.0 0.0       2.0 0.0 11.0 6.0
0.0 0.0       2.0 0.0 12.0 6.0 
0.0 0.0       4.0 1.0 12.0 8.0

2.0 0.0       6.0 2.0 
2.0 0.0       6.0 4.0 1
0.0 0.0       6.0 5.0
0.0 0.0       5.0 4.0
0.0 0.0       4.0 2.0
1.0 0.0       4.0 2.0
5.0 2.0       4.0 1.0
5.0 1.0            

.0 2.0 

.0 4.0

.0 T.O

.0 4.0

.0 i.n
2.0 0.0                  

APRIL

MAX

4.0

__
11.0
12.0

10.0
12.0
14.0
14.0
14.0

13.0
13.0
13.0
15.0
15.0

19.0
21.0
19.0
7.0
11.0

11.0
10. 0
8.0
11.0
13.0

16.0
1B.O
17.0
15.0
13.0

MIN

2.0

_ _
10.0
9.0

7.0
6.0
8.0

11.0
11.0

9.0
8.0
8.0
U.O
12.0

13.0
15.0
7.0
5.0
S.O

8.0
8.0
6.0
6.0
e.o

10.0
13.0
15.0
10.0
8.0

MAY

MAX

15.0
18.0
21.0
22.0
21.0

22.0
22.0
20.0
17.0
13.0

13.0
14.0
16.0
19.0
19.0

22.0
21.0
19.0
18.0
18.0

8.0
6.0
6.0
7.0
7.0

17.0
19.0
22.0
25.0
24.0

MIN

9.0
12.0
15.0
16.0
16.0

16.0
18.0
1T.O
13.0
11.0

10.0
10. 0
11.0
14.0
14.0

16.0
19.0
16.0
16.0
16.0

14.0
13.0
12.0
14.0
15.0

13.0
13.0
17.0
19.0
20.0

JUNE

MAX

24.0
22.0
16.0
17.0
18.0

20.0
20.0
19.0
20.0
22,0

24.0
27.0
24.0
22.0
18.0

17.0
20.0
21.0
20.0
20.0

21.0
20.0
21.0
21.0
25.0

28.0
30.0
30.0
27.0
27.0

MIN

20.0
16.0
14.0
12.0
16.0

16.0
19.0
16.0
14.0
15.0

18.0
21.0
22.0
18.0
19.0

13.0
16.0
19.0
18.0
18. 0

16.0
16.0
18.0
19.0
20.0

23.0
25.0
25.0
23.0
24.0

JULY

MIX

28.0
27.0
26.0
2S.O
23.0

22.0
21.0
21.0
23.0
24.0

26.0
25.0
25.0
25.0
27.0

28.0
26.0
29.0
24.0
23.0

24.0
24.0
25.0
24.0
26.0

26.0
25.0
24.0
23.0
24.0

MIN

24.0
21.0
21.0
23.0
20.0

19.0
19.0
18.0
20.0
22.0

23.0
23.0
22.0
22.0
22.0

23.0
24.0
23.0
23.0
22.0

22.0
22.0
23.0
23.0
22.0

23.0
22.0
22.0
21.0
20.0

AUGUST

MAX

25.0
25.0
24.0
25.0
25.0

25.0
26.0
28.0
24.0
23.0

24.0
24.0
25.0
25.0
27.0

25.0
24.0
25.0
26.0
27.0

2 .0
2 .0
2 .0
2 .0
2 .0

2 .0
2 .0
2 .0
2 .0
2 .0 
2 .0

MIN

22.0
22.0
20.0
20. T
20.0

21.0
21.0
Z3.0
21.0
20.0

19.0
19.0
20.0
21.0
22.0

23.0
22.0
22.0
2S.O
21.0

18.0
18.0
18.0
20.0
21.0

21.0
19.0
19.0
20.0
21.0 
21.0

SEPTEMBER

MAX

25.0
2S.O
24.0
25.0
2S.O

25.0
23.0
24.0
20.0
19.0

18.0
20.0
21.0
22.0
22.0

21.0
20.0
18.0
17.0
17.0

18.0
19.0
20.0
20.0
17.0

18.0
16.0
15.0
14.0
17.0

MIN

22.0
22.0
21.0
21.0
22.0

22.0
21.0
20.0
17.0
19,0

15.0
15.0
17.0
17.0
18.0

19.0
17.0
15.0
15.0
15.0

16.0
15.0
17.0
17.0
15.0

14.0
14.0
13.0
11. 0
13.0



J50 STREAMS TRIBUTARY TO LAKE ERIE

04199100 HURON HIVEH BELOU MILAN, OHIO

LOCATION. Let 41°20'06", long 82°34'38", Erie County, water-quality recorder on right bank at downstream side of 
bridge on Mason Road, 3.5 miles northeast of Milan, and 4.2 miles downstream irom the gaging station at Milan.

DRAINAGE AREA. 385 sq mi.

PERIOD OF RECORD. Chemical analyses: June 1968 to September 1969.

MARKS.  DissoIved oxygen conce

Partial analyse 
lected each mon 
371 sq mi).

SPECIFIC 

OCTOBER 

MAX MIN

950 920 
930 910
940

990 
990 
950 
940 
950

920 
920 
910 
9*0 
900

870 
860 
880 
910 
920

910 
950
910

940

1000 
1010 
990 
1080 
1090

1090

940

890 
930 
910

860 
880 
880 
900 
890

840 
840 
890 
880 
890

840 
860 
860

900

960

950 
930 
960

a*n

th. Records 

CHE

DATE

OCT. 
11...
30... 

NOV. 
19... 
27... 

DEC. 
19... 
2B... 

JAN. 
08... 
18... 

FEB. 
01... 
20... 

MAR.

28... 
APR. 
15... 
19... 

HAY 
07...

JUNE 
18... 
25... 
JULY 
01... 
20... 

AUG. 
02. .. 
17... 

SEPT. 
27...

CONDUCTANCE 

NOVEM 

MAX

__

II"

800 
800

760

790

760 
5*0

ntrations listed as 15.0 mg/1 represent cone

of discharge are given for

MICAL ANALYSES, WATER YtAR

8[CAR- 
DIS- BONATE 

TIME CHARGE IHC031

2000 
1600

1700 
1800

12*5
1300

1250 
1600

1600 
11*5

1330

1200 
1730

1700

1530 
1900

1900 
1500

1230 
1800

1700

(MICROMHOS 

3ER

__

__

730
T10

730

T80

500 
480

19 
20

296
a*

132 
7150

100 
2500

1390 
112

73

162 
7800

152

250 
305

136
200

226 
64

196 
7*

90 
2*0

230

19*
68

152

170 160 
91 213

*8 183 
715 108

79 194 
59 232

94 15*

AT 25°C>, WATER 

utCEMBER 

MAX MIN

6*0 &f>0

660

810 
7BO 
790

850 
870

890 
830

810
850 
820

600

690

...

S90

600

770 
750 
760

790 
820

MO 
790

780 
800 
550

530

610

  

entrations of 15.0

04199000 Huron River at Milan, Ohio 

OCTOBER 1968 TO SEPTEHBER 1969

CAR- CHLO- FLUO- 
BONATE SULFATE RIDE RIDE 
IC03) ISO*) ICL) (F)

0 188 
0 20*

* 1*0 
B 182

I* 201 
0 53

B 180 
0 60

0 78 
0 189

0 186

0 155 
0 *3

0 1*8

0 115 
0 150

0 160 
0 6*

6 120 
8 IBS

0 128

YEAR OCTOBER 1968 

JANUARY 

MAX HIN

  

Ill III

-    

  

*a .3
38 .3

33 .3 
34 .3

36 .3 
13 .2

32 .2 
16 .2

18 .2 
31 .2

29 .1

25 .3 
9.5 .3

25 .2 
18 .*

27 .2 
36 .2

37 .3 
9.6 .2

22 .3 
28 .3

23 .*

TO SEPTEMBER 1969 

FEBRUARY 

MAX HIN

  

830 0

820 0 
820 0 
820 0
«00 0 
800 0

800 760 
760 700

  

mg/1 or greate

(drainage area

MARCH

MAX HIN 
700 680

750 730 
760 730 
750 720

750 720 
760 730

III III

720 700 
700 610

640 600 
640 610 
630 600



STREAMS TRIBUTARY TO LAKE ERIE 

04199100 HURON RIVER BELOW KIL.AH OHIO Continued

CHEM1CA

OCT.
11...

NOV.
19...
27...

DEC. 
19...
28...

JAN.

18...
FE6.
01...
20...

MAR.
16...
28...

APR.
15. . .
19...

MAY
07... 
22...

JUNE
18...
25. ..

JULY
01...
20...

AUG.
02...
17...

SEPT.

L ANALYSES

NITRATf
INO3)

5.5

20
5.2

4.1
11 

15
12

24
10

12
20

9.7
19

5.2 
16

29
14

5.1
9.8

4.7
27

TOTAL
PHOS
PHORUS
IPD4»

2.5

.41

.92

.86

.51 

.15

.46
1.1

.85

.22

.83

.42

.86

.48

.82

1.1
.34

.69
1.3

SOLVED
SOLIDS
(RESI
DUE AT
130 Ci

564

446
536

220

258
538

540
404

436
176

424

374
444

458
212

396
496

HARD
NESS

IC,\,«G)

390

31S
396

132

176
392

386
272

324
102

284

282
352

308
160

300
388

NON-
CAR
BONATE
HARD
NESS

185

200
218

72

102
195

197
162

165
46

159

151
177

154
72

131
184

BER 1969 

SPECI
FIC

COND
UCTANCE
C-ilCRU-
MHOS)

874

659
787

326

403
825

796
616

663
281

617

604
730

714
350

614
778

SPECIFIC CONDUCTANCE IKICROMHOS AT 25°C>, HATER YEAR OCTOBER 1968 T3 SEPTEMBER 1965 

APRIL MAY

XAX MIN MAX MIN DAY

580 
590 
380 
490 
530 
590 
520 
630

MA)

8. 
8. 
8. 
8. 
8.

8. 
8. 
8. 
8. 
8.

8. 
8. 
8. 
8. 
8.

8. 
8.

8.
8.

8. 

8.

8. 

8.

340 
270 
380 
480 
530 
570 
590

OCTOBER 

MO

8. 
8. 
8. 
8. 
8.

8. 
8. 
8.

8.

8. 
8.

8. 
8. 
8. 
8. 
8.

7. 

7. 
8. 
8.

8. 
7. 
7. 
7.
7.

   16 
17

      18 
      19

PH (UNITS), HATER 

NOVEMBER 

MAX WIN

8.1 8.0 
8.3 8.1 
8.2 7.8 
8.1 7.8

  

- 

8.2 7.9 
8.1 7.6 
7.9 7.5 
8.0 7.4

8.1 7.9
7.9 7.8 
8.0 7.7 
7.7 7.* 
7.8 7.5

MAX

670 
650
660 
350

YEAR 

DEC

MAX

8.0 
7.9 
7.8 
7.8

8.5

8.2

8.2
8.1

8.1

8.1
e.o
8.0 
8.0

7.8 
8.0
8.0

APRIL HAY 

MIN MAX MIN DAY MAX MIN MAX MIN

650       27 570 550       
62       26 610 570      
340       29 6?0 550 -~   - 
250       30 610 560

J J-

OCTOBcR 1968 TO SEPTEMBER 1969 

MBEft JANUARY FEBRUARY H\RCH

WIN HAK "IN MAX MIN MAX HM>

.8            8.4 7.

.<}       8.2 7.7 8.5 8.

7.9                  
7.5            

7.1       8.3 8.2

6.6       8.4 8.1 8.4 8.0 
6.8       8.4 8.2 8.5 8. 
6.9       8.4 7.5 8.4 8.

               8.9 8.



STREAMS TRIBUTARY TO LAKE ERIE

04199100 HURON RIVER BELOW MILAN, OHIO Continued 

PH (UNITS), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

1
2
3 
4 
5 
6 
7 
8 
9 

10 
11

DAY

8 
9

10 
11

APRIL

8.7 8.4 
8.6 8.2 
8.6 8.2 
8.2 8.0 
8.2 7.7 
7.9 7.6 
7.9 7.6 
7.9 7.7 
7.8 7.7 
7.9 7.8 
8.1 7.9

DISSOLVED 

OCTOBER 

MAX MIN

7.8 
7.4 
9.4 
8.8 
8. 
8. 

10. 
10. 
10. 
10.

6.5 
6.5
7.1 
8.0 
7.5 
7.7 
8.4 
9.0 
9.0 
9.4

MAY

8% 4 
8.4 
8.4 
8.6

  

8.1 
8.1 
8.0 
8.2

  

OXYGEN (DO), IN 

NOVEMBER 

MAX MIN

15.0 
15.0 
15.0

_::

15.0 
15.0 
15.0

__

12' 

13 
14 
15

18

APRIL

8.1 
8.1 
8.2 
8.1

8.3

8.0 
7.9 
8.0 
7.9

7.6

22

MILLIGRAMS PER LITER, 

OCTOBER

13 
14 
15

17 
18 
19 
20 
21 
22

9.4 
9.

7. 
6. 
6. 
6. 
6. 
6.8

8.9 
8.8 
8.0
7.4 
6.9 
.2 
.8 
.8 
.6 
.7

MAY

      24 
25

WATER YEAR OCTOBER 1968 

NOVEMBER

      24 
      25 
      26
      27 

   28

APRIL MAY 

MAX MIN MAX MIN

8.0 
8.0

8.4 8

TO SEPTEMBER 

OCTOBER

7 
15 
10
13 
12

.0 6 

.0 7 

.3 7

.6 7

.7 6

1969

NOVEMBER

.6      

. 0    

. 3      

.1       

.8      

DAY

1

TEMPERATURE (°C) OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX

4.0
6.0 
8.0 
11.0 
11.0 
10.0 
11.0 
13.0 
14.0 
14.0

MAX

20.0 
20.0 
19.0 
18.0 
16.0

H.O 
15.0 
H.O 
15.0 
16.0

16.0 
17.0 
17.0 
18. 0 
19.0

19.0 
20.0 
20.0 
19.0 
18.0

18. 0 
16.0 
14.0 
U. 0 
12.0

11.0 
11.0 
9.0
a.o 
a.o
8.0

APRIL 

MIN

3.0 
4.0 
4.0 
6.0 
10.0 
9.0 
7.0 
9.0 
11.0 
13.0

M

18 
19 
18 
16 
15

14 
14 
13 
13 
14

14 
14
15 
16 
16

17 
18 
19 
18 
17

16 
14 
13 
12 
11

10 
9
a
8
7 
7

IN MAX

.0 11.0 

.0 12.0 

.0 13.0 

.0 12.0

.0   

.0    

.0    

.0   

.0   

.0   

.0    

.0 .0

.0 . 

.0 .

MAY 

MAX MIN

14.0 12.0 
16.0 14.0 
18.0 16.0 
20.0 18.0

MIN

7.0 
9.0 
11.0 
9.0

  

:::

 

 "

DAY

12 
13
14 
15

MAX

6.0 
6.0 
7.0 
7.0

3.0

1.0 
1.0 
1.0

1.0

1.0

0.0 
1.0 
0.0 
0.0 
0.0

0.0 
0.0 
1.0

MIN

4.0 
5.0 
6.0 
6.0

2.0

1.0 
1.0 
1.0

1.0

0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

APRIL

MAX MIN

13.0 10.0 
13.0 10.0 
13.0 11.0 
15.0 12.0

MAX MIN MAX MIN

-" ~   «

      0.0

      0.0 0.0

2.0 0.0

0.0    2.0 2.0 
0.0    2.0 1.0 
      2.0 1.0

MAY APRIL 

MAX MIN DAY MAX MIN

      24 0.0 9.0 
   25 3.0 9.0 

26 6.0 11.0

MAX

3. 

3. 1 

il

2.0 
1.0

  

  

.0 

.0 

.0 

.0 

.0 

.0

MAX

:::

 

KIN

2. 
2  

z!o
1.0

0.0 
0.0

...

...

4.0 
3.0 
4.0 
 5.0 
2.0 
0.0

MAY 

MIN

:::

 



STREAMS TRIBUTARY TO LAKE ERIE 

04199500 VERMILION RIVER NEAR VERMILION, OHIO

LOCATION. Lat 41°22'55", long 82°19'01'', in T.6 N., R.19 W., Lorain County, water-quality reco

mouth. 

DRAINAGE AREA. 262 sq mi. .

PERIOD OF RECORD. Chemical analyses: February to September 1969. 
Water temperatures: February to September 1969.

at gaging sta-

REMARKS

DATE

FEE
27...

MAR
27...

APR
15...
23...

JULY
02...
07...

SEPT
08...

TIME

1445

0900

1400
1700

1730
1745

1415

A DAILY MEAN

DIS
CHARGE
(CFS)

A159

A550

A123
1660

20
2140

31

DISCHARGE.

BICAR
BONATE
(HC03)
(MG/L)

170

144

148
92

148
70

182

SPECIFIC

FEBRUARY

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14 
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29

MAX

  
  
  
  
  

  
  
  
  
  

  
  
  
  

__
  
  
  
  

  
  i  
  
  
  

  

610
600
  

MIN

  
  
  
  -
  

  
  
  
  
  

  
  
  
  

  
  
  
  

  
  
  
  
  

___
600
560
___

CHEMICAL ANALYSES, FEBRUARY TO SEPTEMBER 1969

DIS 
SOLVED 
SOLIDS 

CAR- CHLO- FLUO- (RESI-
BONATE SULFATE RIDE
(C03) (S04) (CD

RIDE
IF)

(MG/L) (MU/L) (MG/L) (MG/L)

6 122 30

2 121 36

0 109 19
0 64 10

0 88 27
0 35 6,

0 121 26

CONDUCTANCE (MICROMHOS

MARCH

MAX MIN

600 590
610 600
610 600
600 590
610 590

610 590
620 600
610 600
600 600
910 590

630 580
620 600
620 600
610 590
610 600 

620 600
620 610
620 610
630 610
690 620

670 620
650 640
64U 640
740 640
730 660

840 640
640 600
620 580
590 560

.3

.3

.2

.2

.4
,6 .4

.3

AT 25°C),

APRIL

MAX

540
560
530
500
510

330
340
340
360
440

470
490
500
520
520 

530
530
540
320
250

320
350
340
330
350

390
430
450
470

NITRATE
(N03)
(MG/L)

4.8

7.5

4.4
12

15
10

1.2

FEBRUARY

MIN

520
520
500
490
330

270
290
300
340
360

440
470
490
500
510 

520
520
320
180
190

250
320
330
290
310

210
210
430
450

DUE AT
180 C)
(MG/L)

422

416

310
200

334
160

390

HARD
NESS
(CA, MG)
(MG/L)

285

258

240
148

236
98

279

NON- 
CAR 
BONATE
HARD
NESS
(MG/L)

135

136

119
72

115
40

130

SPECI 
FIC 

COND
UCTANCE
(MICRO-
MHOS)

608

606

524
344

527
219

609

PH

(UNITS)

8.5

8.4

7.8
6.9

7.2
7.3

7.5

TO SEPTEMBER 1969

MAY

MAX

500
510
530
540
540

55U
560
580
570
430

440
430
460
  

  
  
  
  

__
  

400
390
390

400
410
430
550

SEPTEMBER

MIN

480
500
510
520
520

540
550
S50
310
370

400
420

  

  
  
  
  

__
  
380
380
380

380
380
400
420

MAX

__
  
610
620
610

600
610
620
600
610

620
620
620
600
600 

610
610
650
600
580

610
610
59U
580
  

___
__
_ _
  

MIN

__
__
610
600
600

570
580
600
600
590

590
600
590
590
590

600
530
600
540
540

580
570
560
560
  

__
__
__
  



STREAMS TRIBUTARY TO LAKE ERIE 

04199500 VERMILION RIVER HEAR VERMILION, OHIO Continued

TEMPERATURE !°C> OF MATER, FEBRUARY TO SEPTEMBER 1969

FEBRUARY MARCH

DAY MAX

! __
2 - 
3
4   
5   

6 __
7   
8   
9   

10

11
12
13
14   
15

16
17   
18   
19    
20

21 - 
22
23
24
25   

26
27 3.0
28 2.0 
29
30
31   

MIN MAX MIN

   3.0 0.0
2.0

   3.0
   2.0
   3.0

   4.0
   5.0
   4.0
   2.0
   2.0

   0.0
   2.0
   4.0
   3.0

5.0

   6.0
   9.0
   11.0
   12.0

11.0 

9.0
   8.0
   9.0
   8.0
   8.0

   5.0
1.0 6.0
0.0 7.0

6.0 
   4.0

5.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

APRIL

MAX.

5.0
6.0
8.0

10.0
10.0

10.0
11.0
13.0
14.0
14.0

13.0
13.0
13.0
15.0
16.0

18.0
20.0
17.0
9.0
7.0 

9.0
9.0
8.0
9.0

12.0

15.0
17.0
16.0
14.0 
14.0
  

MIN

2.0
5.0
4.0
5.0

10.0

9.0
8.0
9.0

11.0
12.0

10.0
9.0

10.0
11.0
13.0

13.0
14.0
9.0
5.0
5.0 

7.0
8.0
7.0
6.0
8.0

10.0
12.0
14.0
11.0 
10.0
  

MAY

MAX

14.0
17.0
20.0
20.0
21.0

21.0
22.0
22.0
19.0
15.0

12.0
13.0
16.0
16.0
  -

___
  
  
  

  
  
  
  

__
  
  

__
  

04199900 EAST BRANCH BLACK RIVER AT GRAFTON,

LOCATION
stre 
Hire

. Lat 41 "15 '51",

r .

DRAINAGE AREA.   170 sq Mi.

Water

reco
were
Sept

DATE

JUNE
02... 
30...

JULY 
02...
07...

AUG.
01...

SEPT.
15...
29...

temperatures: Apr

rder, sanples were
Made on maximum s

ember. No discbar

8ICAR-

( MG/LI

1600 180 
2030 218

1630 228
1410 54

1500 192

1830 246
1005 210

long 82°03'39", in T.4 N. , H.

collected by a local observe
perific conductance and minis
ge --ecords available.

CHEMICAL ANALYSES

CAR- CHLO-

1 MG/LI (MG/LI (MG/LI

6 124 33

0 27 6.7

0 115 37

0 182 84
4 17i 56

16 ». ,

er 1969

r on an
urn spec

APRIL

FLUO-

(Fl 
(MG/LI

.1

.3

.4

.4

.3

.3

Lorain Cot

approximi
ific cond>

mty, water

ite twlce-w
ictance of

MIN

10.0
12.0
15.0
16.0
16.0

17.0
19.0
19.0
15.0
12.0

11.0
11.0
11.0
13.0
  

  
  
  
  

  
  
  
  

__
  
  

__
  

OHIO

-quality

eekly bas
the sampl

SEPTEMBER

MAX MIN

__ __
     
26.0 25.0
26.0 22.0
26.0 22.0

27.0 22.0
25.0 22.0
25.0 21.0
21.0 19.0
21.0 17.0

20.0 16.0
22.0 16.0
23.0 17.0
23.0 18.0
24.0 18.0

22.0 20.0
21.0 18.0
18.0 16.0
18. C 16.0
17. ( 16.0 

19.0 16.0
21.0 16.0
21.0 17.0
20.0 17.0
     

__ __
     
  

__ __
     

recorder on right down

is. Partial analyses
es collected June to

-

TO SEPTEMBER 1969

(NCJ3I 
(MG/LI

3.1

12

4.4
2.8

1.6
1.2

ots-
SOLVEO
SOLIDS
(RESI-

180 Cl 
(MG/LI

452

110

458
702

620
530

HARD 
NESS

(CA.MGI 
(MG/LI

306

75

288
460

413
364

NON- SPECI-
CAR- FIC
SON ATE CONO-

NESS (MICRO- 
(NG/LI MHOS) (UNITS

148 654 8

31 187 6

130 646 7
255 980 8

211 991 7
185 833 8

.3

.4

.2

.8

.2

.2

.5

.3



STREAMS TRIBUTAR- TO LAKE ERIE

04199900 EAST BRANCH BLACK RIYEB AT GRAFTON. OHTO--Continued 

SPECIFIC CONDUCTANCE (MTCROMHOJ AT ?5°C). APRIL TO SEPTEMBER 1969

MAX

  

  

670

510

APRIL 

MIN

III

620

*50

MAY

MAX 
630 
6*0

670

680

510

5<»0

630

N1N 
570 
590

620

620

360

5*0

580

MAX 
680

680

720

780

830

810 
800

810

840

MIN 
6*0

610

680

700

760

760
7*0

780
eio
810

JUtr

MAX 
830

880

*00

520

*00 
500

*90 
520

700

AUGUST

MIN MAX MIN 
810 670 630

860 880 810

380      

330      

**o

250       
3*0      

*10      

*00      
*20 -. 

520      

SEPTEMBER 

MAX MIN

  

880 850

850 810 
8*0 820

8*0 610

TEMPERATURE (<>C) OF HATER, APRIL TO SEPTEMBER 1969

MAX

III

12.0

13.0

9.0 
9.0 
8.0 

11. 0

3.0 
6.0 
6.0 
5.0

___

APRIl

MIN

11.0

11.0

8.0 
7.0 
5.0 
7,0

10.0 
12.0 
1*.0 
12.0

__

MAY

MAX

6.0 
9.0

2.0

6.0

0.0 
T.O 
9,0 
0.0

0.0 
0.0 
3.0

6.0

MIN

1.0 
13.0

0.0

2.0

7,0 
6.0 
6,0 
6.0

5.0 
5.0 
8.0

0.0

MAX

2*.0 
20.0

27.0

25.0

23.0 
2*.0 
2*.0 
25,0

28.0 
30.0 
30.0

.,-

JUNF

MIN

20.0 
17.0

23.0

23.0

20.0 
22.0 
22.0 
22.0

17.0
27.0 
28.0

__

MAX

28.0 
J6.0

25.0

2*.0

25.0 
26,0 
26.0 
27.0

26.0 
25.0 
25.0

25.0

JULY AU5UST 

MIN MAX MIN

2*.0 25.0 23.0 
2*.0 ^5.0 22.0

22.0

22.0      

23.0       
2*.0       
2*.0       
2*.0      

2*.0       
2*,0       
2*.0

22.0

SEPTEMBER 

MAX MIN

III III

7.0 7.0 
8.0 7.0 
7.0 6.0

6.0 6.0 
6.0 6.0 
6.0 *.0

__



STREAMS TRIBUTARY TO LAKE ERIE 

04200400 WEST BRANCH BLACK RIVER NEAR ELYRIA, OHIO

LOCATION. Lat 41*20'10", long 82*07'1S", Loraln County, water-quality recorder o 
2OO ft upstream from bridge on U.S. Highway 20, 4 Biles upstream from conflue 
south fro» center of Elyrla.

DRAINAGE AREA. 170 sq ml.

PERIOD OF RECORD. Chemical analyses: March to September 1969. 
Water temperatures: March to September 1969.

CHEMICAL ANALYSES, MA^CH-TO SEPTEMBER 1969

right abutment of private dam, 
ce with East Branch, and 1.8 miles

DATE

MAR. 
21...

APR. 
06... 
17... 

MAY 
21... 

JUNE

27...

MAX

620 
60O 
570

320

470 
510 
530

560 
530 
610 
620 
630

640

660 
390 
300

380 
400 
420 
390 
410

470 
490 
500 
530 
560

TIME 

1300

1400 
1500

1300

1800

DAY

1 
2 
3 
+ 
5 
6 
7 
8 
9 

10 
11

APRIL

MIN

590 
570 
320

290

420
470 
510

530

580 
610
620

630

390 
240 
240

300 
330 
390 
350 
360

410 
440 
480 
500 
530

BICAR-

IHC03) 
(MG/L)

138

66 
16*

114

CAR-

IC03) (S04)

0 187

0 58 
8 148

0 51

228 0 1*0

SPECIFIC CONDUCTANCE 

MAX MIN

MAY 

MAX MIN

600

636

650 
590 
370

380

430

530

550

260

350 
390 
440 
490 
500

54D

580 
580 
580

580

620

500 
300 
340

340

380

500

270 

200

260
350 
390 
440 
480

530

530 
360 
460

CHLO- FLUO-

(CL) (F)

42 .3

10 .2 
30 .3

10 .3

37 -fc

(MICROMHOS AT 25°C 

DAY MAX

12 
3   

5   - 
6    
7    
8    
9    

20    
Zl 805 
22 825

JUNE

MAX MIN

590 470

670 600

640 620 
660 630 
660 660

670 660

680 670

690 630

680 680

700 690 
710 700 
7?0 700 
730 720 
740 720

740 720

740 700 
710 420

DIS 
SOLVED 
SOLIDS 
(RE SI- HARD-

IN03) 1BO C) (CA.MG

6.3 532 338

8.4 206 127 
2.+ 432 31 +

8.4 228 155

NON- 
CAR- 

SONAT 
HARD 
NESS

18+

73 
166

61

, MARCH TO SEPTEMBER 1969 

MIN DAY MAX

23 813 
2+ 818 
25 825 

   26 69* 
   27 689 
   28 669 
   29 659 

30 6+7 
   31 627 
779 
790

JULY AUGUST 

MAX >MN MAX HtN

      600

      640

      650 
      600 
      620

      660 
      670 
      640

      6BO

440 360 600

570 270 620 
330 300 660

440 320 770

470 400 730

450 410 690 
510 450 720 
520 490 700

560

10

00 
90 
00

10 
10 
10

600

560

580 
600

630

650

<>40 
670 
680

SPECI 
FIC 

£ COND 
UCTANCE 
IHICRO- 

> MHOS)

802

236 
645

327

MIN

790 
8 3 

0 
7 
B 
2 

09 
615 
611

SEPTEM 

HUH

660

730

710 
620
630

620 
630
640

650

680 

620

660 
690

670

700 
700 
680 
630 
650

)ER 

 UN

600

690 
710 
610 
620

620 
630

640 

600
510 

530

620 
660

650

670 
640 
670 
650 
620



STREAMS TRIBUTARY TO LAKE ERIE 

04200400 WEST BRANCH BLACK RIVER NEAR ELYRIA, OHIO Continued

EXTREMES. March to September 1969:
Specific conductance: Maximum, 825 micromhos Mar. 22, 25; minimum, 200 micromhos May 19, 20. 
Water temperatures: Maximum, 27.0°C July 17-20, 23, 24, 27, Aug. 3; minimum, not determined.

REMARKS. Interruptions in the record were due to malfunctions of the instrument. In addition to the continue

Mo discharge recorc

TIME 
DATE

JULr 
16... 1515

AUG. 
07... 1820

SEPT.

08...

Is available.

BICAR- CAR- CHLO- FLUO-

(HCD3) (CDS) (504) (CD (F> 
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

180 0 90 16 .4

208 0 107 25 .4

210 0 94 33 .5

(N03) 
(MG/L)

9.3

3.6

4.3

p collected each month

DIS 
SOLVED NON- SPECI- 
SOLIDS CAR- FIC 
(RESI- HARD- BONATE COND-

180 C) (CAtHG) NESS (MICRO- 
(HG/L) (HG/L) (HG/L) MHOS)

426 280 109 622

380 254 82 613

TEMPERATURE (°CI OF WATER, MARCH TO SEPTEMBER 1969 

MIN DAY MAX MIN DAY

8.0 
8.0 
8.0 
6.5 
5.0 
6.0 
6.0 
5.5 
3.5

7.0 
7.5 
6.5 
5.0 
4.0 
4.5 
5.5 
3.5 
2.5

JULr 

MAX MIN

4.0 
6.0
7.0
3.0

11.0

1 [.0
10.0
11. 0
13.0
13.0

13.0
12.0
12.0
13.0
14.0

[5.0
16.0
17.0
11.0
8.0

10.0
10.0
9.0
c . n

1 l.o

13.0
16.0
16.0
16.0 
13.0

3.0 
4.0
6.0
7.0
3.0

0.0
9.0
9.0
1.0
3.0

2.0
1.0
1.0
1.0
3.0

4.0
5.0
1.0
7.0
6.0

a.o
9. 0
a.O
7.0
9.0

1.0
3.0
5.0
3.0 
2.0

3.0 
4.0
6.0
7.0
B.O

8.0
9.0
0.0
9.0
5.0

3.0
2.0
4.0
5.0

6.0

7.0
8.0
8.0
7.0
8.0

7.0
6.0

5.0
A.O
6.0

6.n
5.0
6.0
0.0

20.0
20.0

2.0 
2.0
4.0
6.0
7.0

8.0

9.0
8.0
5.0
3.0

L.O
L.O
2.0
4.0
5.0

6.0

7.0
7.0
6.T
7.0

6.0
4.0
4.0
5.0
5.0

5.0
5.0
5.0
6.0

8,0
9.0

7.0 
S.O 
7.0 
7.0

7.0 
8.0 
9.0

0.0 9.0
4.0 0.0
2.0 20.0

23.0 22.0
24.0 21.0

26.0
26.0
27.0
27.0
26.0

26.0

21. 0
25.0
26.0
26.0
26.0

25.0
25.0
25.0
26.0
24.0

25.0
26.0
26.0
25.0
25.0
24.0

25.0 
2 .0
2 .0
2 .0
2 .0

2 .0
2 .0
26.0
26.0
24.0

26.0
24.0
24.0
24.0
24. D

24.0
25. 0
24.0
24.0
24.3

24.0
24.0
23.0
23.0
24.0

23.0
24.3
23.0
23.0
23.0
23.0

24.0 
24.0
24.0
24.0
24.0

24.0
24.0
24.0
24.0
24.0

24.0
23.0
23.0
23.0
24.0

24.0
24.0
?4.0
23.0
24.0

23.0
23.0
22.0
22.0
22.0

22.0
23.0
23.0
23.0
22.0
22.0

23.0
3.0
3.0
3.0
2.0

2.0
2.0
2.0
2.0
1.0

0.0
0.0
9.0
L.O
L.O

L.O
0.0
8.0
7.0
7.0

7.0
7.0
8.0
8.0
8.0

8.0
8.0
7.0
7.0
7.0

2.0
3.0
3.0
2.0
2.0

2.0
2.0
2.0
L.O
0.0

9.0
9.0
9.0
9.0
9.0

0.0
8.0
7.0
7.0
6.0

6.0
7.0
7.0
7.0
8.0

7.0
7.0
5.0
6.0
7.0



STREAMS TRIBUTARY TO LAKE ERIE 

04200500 BLACK RIVER AT ELY8IA, OHIO

LOCATION." Lat 41 22' 
Elyrir, 0.8 mile

DRAINAGF flHEA.  396 s 

PERIOD OF RECORD.  Ch

EXTREMES
Spec 

Period
Spec

»i

for 
fr.r

.   1968-69:
Ifxc conducts

ific conducta

nter pprlod;-.

o,ch month.  (

lie. 'r! indu

dLn.tr'eaV I

q mi.

nee- Mpxinuir

nee: Maximuir

Mt! (1) F '

r.trlal .

01.: confluence of Eatt arid West Branches.

:3 tc September 1969.

i .laily, l,72'i nicromhos

i daily, 2,5C,P micromhos

,poc«ic y?onduct;nc-e

CHEMICAL ANA'.YSES, WATER YEAR

OATC 

OCT.
03. . .
07. ..
10...

NOV.
03...
06...
20...

DEC.
04...
06. .,
10...

JAN.
07...
13.. .
28...

PfcB.
01...
06...
12. ..
13...

fiAR.
17...
18. ,
23.-,
31...

02...
17...

29...

07. ..
14...
19...
30. . .

.IUNF
04...
14...
25...
30...

juur
01.. .
05...
14...
30...

AUG.
01.--
.14."-

08...
11...

03, ..
09.. .
29. ..
30. ..

c
IIMF O

0900
1430
1400
140

0900
1445
1030
'

1205
1400
1400

0900
1500
0900

0800
1400
1000
1600

153U
1400
uSOj
1010

1600
1050

1400

0915
1000
1400 1
HOC

0900
0900
1400
1500

1215
0900
l&OO
1100

1400
! 100
160.1
I'O.'

1210
1500
1100
1600

TOTAL
MAN-

i i- niDN c", ;ESE
.- "GE (F?) INN)

17
A12 160 250
17

A14  

17
32 150 350

A i30
'

580 ?3CiO 190
820

 Ml 3
12

150
57

240

U80
206 1300 180
126
81

60 '20 110

A 90
.tl!

399
A133 630 60

272

As; 171 50
357

 )900
?50

101 ?20 90
36

M47    
30

232 950 160
&400
255

 '41 10

85    
A46 '20 60
^3Q        

j 7

23 V>& 1'tO
3?

AT' <   
38

Oct. 26-2

Oct. 10,

  for fach

9; raini

1966; m

month,

OCTOBER 1968 TO

81CAR-
aUNAFE
(HCG3I

68
 
96

140
--

124

 
88

104

12&
144
58

60
 
136
136

116 
160
96

92
  

123

_
109
96
143

 
168
156
112

--
114
106
132

112
 
"5

I'll

_-

106
114
11 3

CAR
BONATE
(C03)

0
__
0
0

0
- -
0 
0

-._
0
0
0

0
0
0

0
_ -
0
0

 

0
0

0

0 
0

-..
0
0
0

- -
0
0
0

 
0
0
0

0
 
0
0

0
0
0

mum daily, 313 mic

inimuni daily, 215

(1) Maxii 
(3) media:

SEPTEMBER

SULFATE
CS04)

297
 
285

231
 
213

--
118
196
130

154
214
5-7

58
 
163
199

206 
207
128

135
 

139

 
83
89
141

  

133
153
68

 
71
67
103

108
 
191
239

 
214
146
108

n daily

1969

CHLO
RIDE
<CL>

124
--
183 
258

?1 1
--
133

 
45
67

54
133
20

21
__
65
73

120 
103
44

43
"

44

_-
24
30
56

- -
70
106
22

  -
26
30
63

65
  -
120
168

_-
137
98
36

romhos Jan

micromhos

specific c

FLUO-
RIDE
IF)

.8
 
1.4 
.9

.9
 
.3
.3

 
.2
.3 
.2

.3

.3

. 1

.2
 
.4
.4

.3 

.3

.2

.4

,2
.3

...

.2

.3

.5

- 
.7
.5
.4

 
.4
.3
.6

.5
 
.6

1.1

 
.7
.6
.4

. 28, 31.

Mar. 13, 1963.
days during

on^ctanc°Ce

NITRATE
CN03I

82
--

21 
101

48
 

22 
5.5

--
7.4
17

*

9.3
31
8.2

15
 

24
34

46
38
15

11

6.4
9.8

 
7.8

23
20

 
27
42
15

 
35
15
17

35
 

62
47

 
3.4

43
12

A D5UL.Y MEAN DISGORGE.



STREAMS TRIBUTARY TO LAKE EllIE

04U0050O o'TK KIVER AT El YRIA OHIO Continued 

CHEMICAL 4NALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 3.963

nAv oc

2..... 
3.....
4. .... 
5.....

6..... 
7.. ...
8. .... 
9.... . 

10.....

2..... 
3. ....
4.....
5 .....

6. .... 
7.. ...
8. .... 
9.... . 
0.....

1. ....
2.... .

27.....

30..... 
31.....

AVFRAGF

OCT. 
03.
07. 
10. 
28. 

NOV. 
03. 
06.

29. 
DEC.

06. 
10. 
24. 

JAN. 
07. 
13. 
28. 

FEB. 
01. 
06. 
12. 
18. 

MAR. 
17. 
18. 
23. 
31. 

APR. 
02.

23. 
29.

MAY 
07. 
14. 
19. 
30.

JUNE 
04. 
14. 
25. 
30. 

JULY 
01. 
05. 
14. 
30. 

AUG. 
01. 
04. 
08. 
11. 

SEPT- 

03. 
09.

TOTAL 
PHOS-

1.2

1.4 
1.2

1.0

1.0

.47 

.80 
.39

.23

.40 

.22

.25

.26 

.16

.82 

.29

,41

.29 

.25

.62 

.27 

.55

2.0 
1.2 
.31

.31 

.38 

.93

1.2

.82 
1.2

DIS 

SOLVED 
SOLIDS 
(RESI-

734

824 
910

880

400

349 
456 
402

470

214 

220

532
570

668 
384

392

248 
423

302 
342
486

512 
606 
278

260 
274 
432

468

674
800

HARD-

330

300 
295

340

230

208 
265 
215

275

135 

126

284 
330

321 
217

232

146 
259

175 
195 
2*5

280 
Z98 
167

163 
154 
220

220

276 
296

NON- 
CAR 

BONATE

274

221 
196

225

129

136 
180 
146

170

88 

77

172
218

190 
139

157

80 
154

36 
117 
124

142 
I/O 

75

74 
67 

112

112

198 
180

29... .96 534 272 178 
30... .67 316 222 126

SPECIFIC CONDUCTANCE (MICkOHHOS AT 25°C),

OB6R NOVEMBER DECEMBER JANUARY 1-bRRil*-'* ^ 
290 1500 556 589 -it".

3SO 
4flO

470

48O 
480

480 
460 
470 
380 
390

470 
470 
570 
56.0 
510

500

720

700 
550

500

1510

1390

I 60 
1 80 
1 90 
1 80 
1 70

1 f.0 
1 60 
1 70 
1 80 
1 70

1 80

649

1150

721

721

724

621

622 
600

[HO

170

3 H

3 1 
3 3

777

fl91

"

SPECI 

FIC
COND-

1190

1480 
1720

1550

649

555 
724 
622

722

313 

318

780 
898

1030 
591

582

357 
642

448 
480 
742

814 
1010 

435

397 
431 
693

679

1060 
1360

524

WATCP,

4KCH

040

709

709 
591

7.1

6.8 
6.6

7.0

&]7

7.6 
6.9
7.0

7.1 
6.7 
7.0

7.2

T.5 
7.3

6.6 
6.9
6.8

8.0

7.9 
7.1

3.0 
6.9 
6.8

6.7 
6.9 
7.3

6.8 
6.9 
6.9

7.0

6.6 
6.8

t .7 
7.9

fEAR OCTOBER 

APRIL M

3M 4

?EP- 

DISS- CEN1

18 
15 0.8 67 
17 
12

11 
13 3.8 29

6 11.2 90

1 13.4 94

6 12.2 98 
6 
7 
7

17 6 . 9 92 
11 
12

20 8.2 89 
15 
16 
18

21 
27 
26

23 S.2 94 
27     
30 
30

30   
23 0.6 76 
30 
30

26 1.8 22

20 
20

1968 TO SEPTEKBER 1469

t.f lime JIIL/ I'I'-.UST SFvl

55 76S 397 1070

5? ffil 42r< 1070

53 771 424 1060

53 773 433 1010 
52 HI* 42fl lOftO

52 Hlrf 43/ Hf,0

nz an <,is i HO

54 1000 t30 974

734 -- ^92 994 

53H 53B BOO if-S linil

920

?0 
30

30 
30 
00 
70 
90

50 
10 
50 
00 
00

732

R27 
 147

«Av

941



STREAMS TRIBUTARY TO LAKE ERIE

04200500 BLACK RIVER AT ELYRIA, OHIO Continued 

TEMPERATURE (»C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1961

D«Y
4VFR 

i, ^ f, 7 fl 9 10 11 12 13 14 15 16 17 IS 19 20 21 22 23 24 25 26 27 2fl 29 30 31 «KE

11 11 11 11 11 11 10 10 10 10 9 9 9 S 7 7 7 4 5 4 4 4 4 4     S

MARCH....                                 6 6 6 6 7 7 7 7 7 7 7 7 7 7 7

JUNE..... 19 19 18 IB 18 IB 19 19 19 21 21 21 21 21 21 21 21 21 21 21 21 21 23 23 27 27 29 29 26 26   22

04200550 BLACK RIVER BELOW ELYBIA, OHIO

LOCATIOM.--Lat 41*24'42", long 82°05 t 45", Lorain County, water-quality recorder at Ford Road bridge on north edge of 
Elyria, 0.7 mile downstream from Elyria sewage disposal plant, and 5.2 miles downstream from gaging station at 
Elyria.

DRAINAGE AREA.-.412 sq ml.

PERIOD OF RECORD.--Chemical analyses: January 1966 to September 1969. 
Water temperatures: January 1966 to September 1969.

EXTREMES.'-Period of record:
Specific conductance (January to September 1966, 1967-68): Maximum, 1,500 micronhos or greater on many days
during April and May, July to September 1966; minimum, 220 micromhos Feb. 11, 1966. 

Dissolved oxygen (January to September 1966): Maximum, 15.0 mg/1 or greater on several days during April to
June 1966; minimum, 0.0 mg/1 June 3, 5, 6, July 3, 4, 1966. 

Water temperatures (1966-68): Maximum, 29.0*C July 3, 1966, June 15, 1967; minimum, freezing point on many days
during winter periods.

REMARKS.-.Specific conductance values listed as 1,50O micromhos represent values of 1,500 micromhos or greater due 
to instrument limitations. Dissolved oxygen concentrations listed as 15.0 mg/1 represent concentrations of 15.0

instrument. In addition to the continuous recorder, samples were collected by a local observer on an approximate 
twice.weekly basis. Partial analyses were made on maximum specific conductance and minimum specific conductance 
of the samples collected each month. The quality of the water is affected by sewage disposal and industrial 
TOsta. 'ecords of discharge are given for 04200500 Black River at Elyria, Ohio (drainage area 396 sq mi).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

8ICAR- CAR- CHLO- FLUO-

DATE 

OCT.
07...
27...

NOV.
06...
19...

DEC.
05...
15...

JAN.
09...
19...

FE8.
03...
19...

MAR.
20...
30...

MAY
04...
JUNE
20...

JULY
07...
10...

AUG.
21...
23...

SEPT.
04...
?J ...

OCT.
07...
27...

NOV.
06...
19...

DtC.
05...
15...

JAN.
09...
19...

FEB.
03... 
19...

TIME

1410
1030

1610
1455

1600
1445

1800
1130

0910
1730

1255
1530

1250

1317

1530
1707

1105
1710

1030
1630

NITRATE
(N03)

80
93

24
15

13
11

42
12

14 
41

DIS 
CHARGE

12
11

30
150

1300
262

79
1680

848
76

68
438

115

63

4970
580

20
23

19
36

TOTAL
PHOS
PHORUS
(P04)

14
10

8.9
1.8

1.5
1.0

2.5
.85

1.9

(HC03)

42
16

116
158

118
84

124
66

82
122

89
104

143

113

64
246

6
8

72
174

DIS
SOLVED
SOLI OS
(RESI
DUE AT
180 C)

590
80?

792
534

466
378

618
286

640

(C03)

0
0

0
0

0
0

0
0

0
0

0
0

6

0

0
0

0
0

0
0

HARD
NESS
(CA.HGI

240
266

248
282

274
236

298
136

324

IS04)

169
219

200
148

146
119

179
72

92
194

211
140

138

93

30
174

223
178

185
144

NON-
CAR
BONATE
HARD
NESS

206
253

153
152

177
167

196
82

224

(CD

98
182

230
85

58
53

96
29

31
89

109
57

48

30

6.7
108

105
140

144
79

SPECI
FIC

COND
UCTANCE
(MICRO- 
MHOS)

934
1340

1490
852

720
587

943
387

979

(F)

1.2
1.2

1.0
.4

.4

.2

.4

.2

.2

.5

.7

.3

.4

.2

.2

.7

.6

.9

1.0
.8

PH

(UNITS)

6.0
5.8

6.6
7.6

7.6
7.7

6.9
7.2

7.7
6.8



STREAMS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELYRIA, OHIO Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

MAR.

30... 
MAY
04...

JUNE

JULY
07...
10...

AUG.
21...
23...

SEPT. 
04...
21...

NITRATE 
(NOB) 
(MG/L)

13

?'

9.7
2.2

88
132

7}
39

TOTAL
PHOS 
PHORUS 
<P04> 
<M6/L)

2.1

.48
7.0

.89
10

1.7
.86

DIS 
SOLVED
SOLIDS
(RESI 
DUE AT 
160 C) 
(M&/L)

438

122
610

640
700

460

HARD 
NESS 
(CA.MG) 
(MG/L)

300

91
272

284
276

220

NON-
CAR

BONATE 
HARD 
NESS 
(MC/LI

173

38
70

283
275

78

SPECI
FIC

COND 
UCTANCE 
(MICRO- 
MHOS)

687

200
1060

1000
1210

S(-!>

8.2 

7.0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
:TOBFP NOVFMBER DECEMBER JANUARY FEBRUARY 

MIN 1AX MIN MAX HIM MAX HIN M»X MIN

1

3
4

9
10 

11

13
14

16

1" 
IS
20

22
23
 j ^

25

26
27
28
24
30

200 
1*1

130

060 

170

1(>0
300

290 
2°0
30^

160 
360
540
290

?*0
340
420
440
500

030

030

910 

020

120
010

190 
210 
240

2 tO 
300
270
140

240
260
220
220
430

420 3iO

459 '50

310 210

161 140

280 160

200 060
150 050

HSO 340 

970 ISO

110 910 
120 D10
130 060
170 060

190 O'O
200 110
230 36,0
890 720
910 6SO

1060

690

610

840

930
720

930

6hO 
630
520
620

710
910
530
  
  

310

730

520

740

7'0
660

670

5dO 
450
440
520

610
530
  _
  
  

900 
950

1020

040
170.

450

510 
570
550
520

600
740
1090
1070
710

830 
860

970

970
1030

1140

360

440 
510
500
490

500
590
740
700
400

700 
820
830 

840

860
900

  

:::
 
___ 
_
870
920
  
  

650 
650
750 

780

780
830

-  
  

  
840
850
  
  

950

970

070 
050
070 

290

150
130

130

090 
100 
140

090 
010
060
020

960
790
820
810
730

870 
850

890

930 
910
910 

1000

1060
1070

1010

980 
1040 
1030

1010 
960
980
940

780
730
740
720
660

4Y

4 
5

8

29

4PRIL

M«X MI'4

6TO 620 
700 370

5bO 480

MAX

670

630

750

MAY 

MIN

630 
610

S40

420

JUNE 

M»X

660

800
880

910

840

MIN

720
760

760

8RO

870

790

JULY AUGUST SEPTEH 

MAX MIN M»X MIN MAX

970 760 -      1120 
790 460       1070

            1040

880

            920

8ER 

MIN

1000 
830

700

880
8



STREAMS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELYRIA, OHIO Continued 

DISSOLVED OXYGEN (DO) , IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

QCTDbtK NIJVE^BER OECtlBER JANUARY FbBRUARY MARCH 

MAX MIN MAX MIN MAX «HN MAX HIM MAX MIN MAX HIM

4.7 
5.1 
4.6 
3.7

4.0 
3.7 
3.2

2.8 
2.1 
1.9

12.0
10.5
10.3
10.4

10.5
u. i 
10.1
9.1

10. 3 
10.3 
10.8 
10. B

10.2
10.3
10.5
10.0

2.7
3.0 
4.0

3.7 
3.5 
3.7

1.9 
2.2
2.4

10.7 
10.2 
9. S

7.9 
T.9 
8.3

ScPTEMBER 

»X WIN



STREAKS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELYRIA, OHIO Continued 

TEMPERATURE (°C) OF HATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBfcK JANUARY

MAX MIN "1AX MIN MAX MIN

o. n
1 . n
1.0

^ . 0
7.0

7.0
7.0

7.0
7.0

3.0

7. 0

H. o
H . n

<3 . n
1.0

9.0
0.0
a.n
o.o
7.0

s.o
6.0
6. n
4. 0
4.0

3.0

3.0
4.0

7. )
9. 0
3.0
6.0
4.0

4.0
4.0

3.0
3.0
6.0

t.O
4. T
5.0
6.C
6.0 I

7.0 1
1.0
9.3
7.0
4.0

4.0
3.0
2.0

2.0 1
2.0

1.0
1.0
0.0 1

4.0 3.0
3.0 9.n

.0 10.0 4.0 3.
.C 13.0 4.0 3.
.0 12.0 4.0 3.
.r 11.0 4.0 2.
.0 11. 0 2.0 0.

.0 8.0 1.0 0.

.0 12. a i.o o.

.0 10.0 2.0 1.

.0 8.C 2.0 I.

.0 B.I 2.0 1.

.0 3.0 2.0 1.

.0 7.0 4. 0 2.

.0 7.0 6.0 3.

.0 6.0 3.0 2.

.0 3.0 2.0 1.

.0 8.0 2.0 1.

.0 8.0 3.0 1.

.0 3.0 2.0 1.

.0 6.0 4.0 2.

.0 5.0 3.0 1.

.0 4.0 1.0 1.

.0 4.0 2.0 1.

.0 4.0 3.0 2.
.0 8.0 2.0 1.
.0 6.0 2.0 2.

.0 5.0 ^.0 0.

.0 7.3 2.0 I.

.0 7.0

.0 6.0

.0 4.0
3.0 ».0

APKll M<W JUNE

0
0
0
0
0

0

0
0
0
0

0
0
0
o
0

0
0
0
0
0

0
0
0
0
0

0
0
-
-
_
-

MAX MIN MAX MIN VA< M I N

4.P 3.0 16.0 1.0 23.0
6.0 4.0 18.0 2.0 2?.0
7.0 4.0 19." 5.0 1<>.0
8.0 6.0 20.0 7.0 11.0

10. 0 3.0 21.0 7.1) 19.0

=.0 9.0 ?l.n 7.0 21. T
10. o 9.n 21.0 a.o 2f. .0

21.0 8.0 1=.0
21.0
2UO

22.0
P4.0
24.0
2J.O

15.0

20.0
21.0
20.0
21.0
20.0

d.O 7.0 21.0
7.0 5.0 21.0

ft.C H.O 6.0 **. 0 21.0
8.0 7.0 7.0 5.0 21.3

11. T B.O 7.0 6.0 22.0

3.0 0.0 3.0 4.0 25.0
d.O 3.1 1.0 4.0 2b.O
7.0 5.0 1.0 7.0 25. 0
5.0 2.0 3.0 3.0 23.0
6.0 2.C 0.0 8.0 24.0

I f
9.
7.

6.
' 

7.
8 .
7.
6.

7.

3.
I.

? .
9.
7.

7.
7.

3.
=3 .

d.

7.
8.
9 .
9.
' 

1.
3 B
2.
1.
2.

1.0 3.0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0

0
0
0

0

0
0
0
0

0
0

0
0

0
-

MAX

_
 
 
_-
 
..
_-

1.0
1.0
1.0

2.0
2.0
3.0
3.0
4.0

7.0
9.0
9.0
4.0
4.0

6.0
6.0
8.0
8.0

7.0

6.0
7.0
=).0

10.0
9.0
 

JULY

14X

23.0
24.0
24.0
23.0
22.0

 
 
 
--

 

_.
 
 
 
 

_-
 
 
--
 

 
 
 
 
~

 
 
--
--

 

 

1IM

_
 
 
__
 

__
__

1.0
1.0
0.0

1.0
1.0
2.0
2.0
1.0

3.0
7.0
?.o
1.0
4.0

4.0
4.0
6.0
6.0
4.0

5.0

5.0
7.0
9.0
6.0
~

MIM

21.5
20.0
21.0
22.0
21.0

 
 
 
--
 

 

 
 
--
--

--
--
 
--
 

 
 
 
--
 

--
--
 
 
 
 

FEBRUARY

HAX

 
__
 
__
--

_.

2.0
2.0
2.0
2.0

3.0
2.0
1.0
1.0
1.0

__
__
 
__
 

_.
__
 
 
 

_
3.0

4.0
_-
 
~

AUGUST

M/U

_-
--
--
~-
--

--
 
--
--
--

--

 
 
--
 

 
--
 
-'-

 

 
 
--
 
 

--
--
--
--

 
 

MINI

_
 
 
 
~

 

1.0
1.0
0.0
0.0

0.0
1.0
0.0
0.0
0.0

..
 
 
 
 

_
 
 
 
 

_
2.0
1.0
 
 
 

MIN

_
--
 
--
 

--
 
 
-  
 

 
 
 
 
 

--
 
 
--
 

 
 
 
--
 

 
 

 
--

 

 

MARCH

MAX M

4.0
3.0
5.0
5.0
6.0

6.0
6.0

6.0
5.0
4.0

3.0
5.0
6.0
5.0
6.0

7.0
7.0
9.0

11.0
10. 0

8.0
9.0
9.0
7.9
8.0

6.0

6.0
6.0
6.0
4.0
4.0

sepTb'w

MAX M

_-
-~
~
 
 

 
 
 
  -
 

 
 
-_
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
--
 
 



164 STREAMS TRIBUTARY TO LAKE EEIE

O4208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO

UJCATION.--.Lat 41*23*43", long 81*37'48", in T.6 N., E.12 W. , Cuyahoga County, water-quality i 
tion on left bank 240 ft downstream from highway bridge on Old Eockside Eoad, 0.8 mile noi 
and 3 miles downstream from Tinkers Creek.

DRAINAGE AEEA. 707 sq mi.

PERIOD OP RECORD. Chemical analyses: October 1948 to September 1949, July 1965 to September 
Water temperatures: October 1948 to September 1949, October 1952 to September 1969. 
Sediment records: October 1950 to September 1969.

EXTREMES . 1968-69:
Specific conductance: Maximum, 2,000 micromhos or greater Oct. 17, 23, 24, Sept. 16, 17; 

Water temperatures: Maximum, 27.0*C Aug. 30, 31, Sept. 1; minimum, 1-9'C Jan. 2, 13, 14,

r at gsging sta- 
ol Independence

concentrations: Maximum daily, 2,500 mg/1 July 5; minimum daily, 5 mg/1 Sept. 1 
loads: Minimum daily, 47,000 tons July 5; minimum daily, 1.4 tons Sept. 1.

 HEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 

OCT.
17...
30...

NOV.
14...
28...

DEC.
05...

JAN.
02... .
17...

FEB.
04...
20...

MAR.
13...

, 26...
APR.
01...
08...

MAY
06...
20... 

JUNE
03...
12...

JULY
02... 
03...

AUG.
05...
14...

SEPT.
16...
la...

1245
1145

1540
1545

1545

1530
1730

1550
1550

1545
0935

1530
1550

15*5

1530
1545

1600

1330
1600

1610
1600

OIS-

152
354

280
2270

2090

18*0
402

2580
495

346
1630

1030
2710

475

832
258

291

A240
A140

A153
355

BICAR
BONATE 
(HC03)

176
160

172
110

3B

72
64

68
130

148
104

112
78

142

124
166

154

170
174

210
122

CAR
BONATE SULFATE

0 172
0 119

0 MS
0 83

0 77 
0 92

0 65
0 195

0 126
0 120

0 129
0 100

0 88
0 58

0 118

0 33
0 128

0 133

0 107
0 141

0 147
0 108

I.HLO-
RIOE

365
122

190
60

42 
154

53
180

56
172

243
93

121
37

192

72
228

50
150

134
312

535
114

FLUO-
RIDE 
IF)

(MG/LI

.6

.5

.4

.2

.2

.2

.3
3.1

.3

.4

.6

.4

.4

.2

.5

.4

.5

.6

.3

.5

.6

.8

.8

.3

A- DAILY MEAN DISCHARGE.

minimum 

Feb. 5,

300 micronho

CONDUCTANCE (MICROMHOS AT 25°C'. HATER ^ EAR OCTOBER 1968 1C SEPTEMBER 1969

NljVMoLK JLC^huC- jA'.oAH* FfcnKUAKY

1AX MIN MAX KIN 1AX MIN *l» X MIN

1350
1350
1400
14RO
1090

1200
1220
mo

1670
1570

1=10
1770

1510
2000
18 iO
1600
1520

1140 
1330
'ooo
2000 
1550

1030
10SO
1270
1240 
1170
14?0

560
650
7HO
7SO
540

630
630
6CO

800
940

1150
1010

10BO
980

1000
980
720

770

030
1090 
61P

710
850
630
460 
690
350

13SO
1370
1240
1100
1140

470
200
130

POO
200

210
340

340
660
700
700
760

790

7RO
720
660

710
810
760
540 
560

100
900
680
760
760

540
550
730

750
640

 no
810

510
530
560
510
550

660

650
540 
510

550
520
410
410 
460

610
590
600
590
560

610 
6'3
660
690

"10
^40

750
730

dlO
940
P10
720
720

840

»>ao
660 
B50

1040
850
530
490

590

4fO
460
450
3°0
160

400 
510
5?0
AlO
640 

650
570

560
550

620
5«0
500
530
450

600

440
510 
540

580
470
380
400

420

550
700
800
640
700

840
790
890

1110
760 

770
790

290
260

090
?30
230
510
480

460

520
500 
560

560
620
730

1010

380

420
460
470
540
600

«.60 
490
670
700
630 

6bO
670

J10
890

830
950I->Q
410
410

420

470
430

490
410
570
700

360

420
410
460
550
570

510 
720
670
820
1130

090
380
910 

1170
1040

1010
890
1100
1250
1260

1190
1450 
11°0
940

930
1010
900

  

370
360
370
430
470

490 
520
570
590
820 

820
820
820 
850
910

850
800
760
990
970

840
980 
890
860

810
800
780

  

880
860

1140
1190
1050

1040 
1070
1120
1100
1120 

1310
1700
1950 
1740
1310

1240
1160
1100
1200
1070

990
1000 
1000
980

820
860
810
760
650 
650

740
730
720
B30
820

900 
300
960
910
920

060
260
330 
260
130

110
040
ORO

1030
910

«0
890 
880
820

530
730
620
630
580 
580



STREAMS TRIBUTARY TO LAO ERIE 

04208000 CUYAHOGA HIVEH AT INDEPENDENCE, OHIO Continued

Period of record:
Specific conductance (1968-69): Maximum, 2,000 micromnoi
minimum, 300 mlcromhos May 19, 1969. 

Water temperatures (1948-49, 1952-67, 1968-69): Maximum, 31.0°C Aug. 18, 1949; minimum, freezing point
days during winter periods. 

Sediment concentrations: Maximum daily, 4,800 mg/1 Aug. 21, 1960; minimum dally, 1 mg/1 Sept. 4, 10, 1955.

ter Oct. 17, 23, 24, 1968, Sept. 16, 17, 1969;

many

pie 
Dec 
20, 
tie

AY

1 
?

5

7

l'N

11 
12 
1 ' 
14 
11

lf>
1 7 
1" 
11 
20

21 
I/ 
21 
24 
23

2 7 

21
TO

s coll 
. 4, 5

icted each month. Dally sediment loads computed by subdivision on Oct. 19, 25 
13, 22, 27, 29, Jan. 17, 18, 29, 30, Mar. 21, 24, Apr. 2, 5, 18, 23, May 7-9

n. Water diverted

SPECIFIC

4PPR

 <AK 1IN

041 beta

650 

370
4fio
420 
450 
520

450 
5^0
6 on
570 
540

h*0 
5 10

S50
ft? J

430
53Q

570 

760
700

530 
570 
310

3oU 
370 
3-0 
410 
J70

450 
4=0 
510 
540

550

510 
420 
4)0

501' 

500

430

52" 
550 
r.5C 
630 
600

into Ohio Canal at Brecksvllle, 6 miles upstream, bypass 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMB

DIS 

SOLVED NDN- SPECI- 
SOLIOS CAR- FIC 
[RESI- HARD- BONATE COND- 

NITHATE DUE AT NESS HARD- UCTANCE 
(NC13J 180 Cl (CA.MGI NESS IM1CRO-

OCT. 
17... 
30... 

NOV. 
14... 
23... 

DEC. 
Ob...

JAN.

17...
FED. 
04...

MAR.

APR. 
01... 
08... 
MAY 
06... 
20... 
JUNE 
03... 
12... 

JULY 
02... 
03... 
AUG. 
05... 
14... 

SEPT. 
16...

CONDUCTANCE

 MY 

MAX

lino
f,40
B30

540

670 
70J 
720

690

610 
430

46O 
640

530

590 
790

18 1060 290 146 1860

14 674 258 117 1170 
5.8 328 170 80 561

12 278 159 87 468

7.4 290 125 70 457

9.5 468 202 110 783 
5.1 232 138 74 386

4.3 294 156 74 457

10 416 198 96 617 
15 806 152 16 1260

3.7 308 138 59 468 
24 626 248 122 978

18 530 254 114 923

41 1350 308 136 2360

(MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968

JUMP JULY 

MH M4X MIM MAX MIN

470      - UBO 710 

430         940 370

           960 500

         1040 930

26, Nov. 15, 28, 29, 
11, 17, 18, June 2, 3,

es the station. 

:R 1969

PH 

UNITS)

6.7 
7.4

6.9 
6.9

7.3 
6.9

8.0 
6.3

6.9 
6.9

6.3 
7.5

7.7
8.0

8.2 
7.6

7.9 
7. 1

7.8 
6.8

6.9 
6.0

7.0 
6.9

TO SEPTEMBER 1969 

AUGUST 

MAX MIN

1090 10?0 
1160 1050 
1200 1140 
1270 1?0 
1HO 1090

1160 1090 
1300 1160 
1210 1110 
1340 1140 
USO 1340

1250 
1300 
1733 
1460

1600

1740 
1740 
1170

1160 
1240

3<)0 

430

3HO

910

1190 
1160 
1210 
1380

1370

1320 
1110 
780

910 
1120

1300 

1260

1290

1340

SEPTFM 

MAX

1600 
1560 
1400 
1270 
1360

1320 
1260 
1290 
1730 
1500

1860 
1770 
1660 
1720

2000 
2000 
1020 
1080 
1090

loao
1220

1800 
1620

1620

1400

1780

BER 

MIN

1 )40 
1350 
1110 
1060 
1160

1170 
1120 
1250 
1270 
1240

1350 
1400 
1510 
1410

1400 
900 
760 
870 
1030

1020
1010

1330 
1340

1310 
1140 
1150

1260



STREAMS TRIBUTARY TO LAKE ERIE

042O80OO CUYAHOGA RIVER AT INDEPENDENCE, OHIO   Continued 

LVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DFCEMBErt FEBRUARY

«6< UN "Ax Mill

 i.l 4.o 9.« b.l
5 . f 4.2 1.7 5.4
'(.7 4.1 6.0 3.3
"l. I .2  > . 6 6.0
b.l .6 b.5  >.<)

7.1 --> . b f. . 2 1.5 
7.3 S.6 6.4 5. 7
ft . ^ b u 0 tJ . ^ 6,1
3. 1 4.T 7.P 6.8

b.b 4. 1 B.C. b.l 
7.0 4.7 7.1 «,.<!

4.6 '. . ft -1.8 9 . ?

r, .? T.8 7.4 b.7

6.>i 0.1 9.5 1.7

MAX

0.0
C . 3
^. 3
9. c
 9.9

0. I 
0.?
n .4
0.4

0.0 
'). 9

0.3

1 .0

1.8

2.1, 
2. 3

UN

-  
---

.._

  

T.7

'3.9

a. 2

1.0

1.2
2.0

MAX

2.7
2.5
2.3
1.9
1.9

1.8 
2.0
l.d
I - <

2.3 
2.3

0.5

3. 0

4.2

3.2

MlN

11.6
11.5
10.4
10.5
U.5

11.4 
11.5
11.3
11.5

11.7 
11 .9

9.7

12.7

13.9

12.0 
12.6

1AX

. 1

.0

.0

. 3

.5 

.3

.4

.6

.5 

.2

  

...

«IN MAX MIN

1.6       -
1.8      
1.7   -   
1 . 9      

2.0

2.0       
1.6       
1.4 -      
1.7      

0.8       
7.7      

10.8 10.5

--- 10.8 10.4 
   U.I 10.7

40RIL MAY JUNF JULY AUGUST

}'l l'l lo'f- 5~ I
 .., 0 .^ - - _

' *

' ' . ^
-1 ,

r-.-t -1.1 1.5 3.H --- -    -     4.2 3.5

d "** 1 "" ' a"* 3 <1 2*9

2.9 2.*

ti.l 7. CJ li'.'i fl.b   - --- '.1 1.3 2.6 2.1, 
3.4 /.-< 9.-  ». > ---    !.1 l.l 2.6 2.5 
'.^ i.n n.t '<. >       1.* 0.1 2.8 2.6

SEPTEMBER

.2 3.1

.3 3. I

.2 3.6

.2 5.7

. > 5.6

.6 6.0 

.8 6.3



STREAMS TRIBUTARY TO LAKE ERIE

04208000 CUYAHOGA RIVER AT JNDEPENrENCE, OHIO Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBbR 1968 TO SEPTEMBER 1969

JANUARY

14.0
12.0
12.0



STREAMS TRIBUTARY TO LAKE ERIE

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued 

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER'1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER

FANEAN

CFS)

150
163
200
277
250

254
292
261
198
199

201
166
153
134
14R

147
143
150
531
257

203
200
205
202
304

437
272
22R
384
346

MEAN 
CONCEN
TRATION 
(MG/LI

12
32
72
120
75

30
22
25
22
51

22
9

13
8
"

q

K
23

135
58

13
12
21
20

108

219
76
30
96
51

(TONS)

5.2
14
39
90
51

?1
17
18
12
27

12
4.0
5.4
2.9
3.2

3.6
3.1
9.3

195
40

7.1
6.5

12
11

117

276
56
1R

100
48

MEAN 
MEAN CONCEH-

(CFS) (Mfi/Ll fTONS)

324 45 39
339
331
313
31?

303
36R
310
271
243

236
294
363
?93
65R R

2 38
0 27
6 14
R ?4

0 ?5
4 34
7 23
0 15
3 R.

2 7.
1 17
3 23
R 14
3 2110

2350 1520 9640
1750 R70 4110
1460 4R5 mo
1310 15R 559
1250 87 294

1?40 77 ?58
1300 91 319
1190 58 218
1350 120 437
1210 H2 268

1090 64 188
995 56 150

1990 839 8090
3140 1170 11600
19RO 73 390

240
139
119
103

131
219

17RO

105
4530

3150Q

3370 
2fl90 
3070 
2690 
2060

440 
940
120

RRO
040
OBO
970
650

210
040
963
720
520
150

41
R3

42
75
75
69
42

40
90
90
508
R2
25

9790 
3500
1050

721
964
983
367
1R7

131
253
234
14RO
9890
7300

585 
547
5?6

487
521
583
6??
632

649
534
602
--
 
--

77 
67
77

105
100
124
127
59

47
42
6R
--
 
 

119
110
122



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYABOGA RIVER AT INDEPENDENCE. OHIO Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

API'IL MAY

ni
DAY

1
2
3
4
5

f,
7
8
9

10

11
12
13
14
15

16
17
1 8
19

20

21
22
23
24
25

26
27
28
29

EAN CONCEN- 
CHARGE TRATIMN
CFSI

060
120
830
550
990

830
760
850
340
230

320
70C
450
3502R-

210
030
470
860
860

470
570
090
670
670

400
280
180
130

30 941
31

TOTAL 62491

1 1060
2 563
3 338
4 468
5 6B90

6 3950
7 2320
8 1590
9 1270

10 1150

11 1040
12 973
13 775
14 650
15 556

16 454
17 411
IB 385
19 425
20 5470

21 4780
22 1500
23 1030
24 575
25 690

26 490
27 530
2R 620
29 560
30 490
31 410

TOTAL 42413

(MG/L)

45
1150
630
160

1B20

758
437
310
282
490

263
157
135
164
119

102
122
446
902
390

198
80

242
312
173

65
38
42
33
47
 

~

JULY

1130
342
172
211

2500

875
550
277
133
127

102
95
79
63
53

45
40

108
141
825

67B
290
146
123
112

110
98
65
33
29
31

 

Loan
[ TUNS)

129
8?00
3110
670

32200

11900
4440
2390
17HO
4270

1650
721
529
598
411

333
339

2280
9400
1960

786
339

1940
2250
7BO

246
131
134
101
119
 

94136

3230
520
157
659

47000

9S30
3450
1190
456
394

286
250
165
111
HO

55
44

112
162

22500

9900
1170
406
191
209

146
140
109
50
38
34

102544

TOTAL loan FOR YEAR (TONS! 

PARTICLE-SIZE DISTRIBUTION OF
(METHOD

DATE

NOV 15.
DEC 28. 
DEC 28. 
APR 5.
MAY 19.

S OF ANALYSIS:

WATER
TEMP-
PERA-
TURE

TIME I Cl

800 9.0
520    
520 
500 10.0
350   

B, BOTTOM
V,

DISCHARGE
(CFSI

924
11200 
11200 
7100
10000

WITHDRoWA

MEAN 
JIS HAH

1 FS)

03
15
16
36
77

74
82

1 40
1 10
1050

2290
143C
1170
1040
963

855
R6 7

3950
9130
3790

2460
1890
1730
148T
1250

1020
R37
696
574
557
41R

46395

350
290
280
260
?40

240
200
240
190

160

170
160
150
140
110

110
110
120
370
250

220
157
165
149
138

160
147
133
134
131
120

5794

SUSPENDED
- TUBE: C,

VISUAL ACCUMULATION

CONCEN
TRATION
IMG/LI

1470
1020 
1020 
3100

SUSPENDED
SEDIMENT
DISCHARGE
(TQNS/DAYI

3670
30800 
30800

CONCEN- 
GE TRATION

(MG/LI

76
4R
86
64
31

3 I
06

.770
970
23b

483
151
64
62
63

62
91

1230
13RO
720

324
203
169
R2
40

72
154
135
92
90
70

-

AUGUST

34-
31
27
32
31

72
45
35
33
32

26
1 8
?0
21
38

3B
19
22
134
101

52
34
25
25
?7

27
8
R

10
16
7

 

LOAD
(TONS)

165
93

143
93
40

47
96

 0700
4550
652

3170
583
202
174
164

143
212

.3500
34000
7370

'150
1040
7B9
328
135

19fl
^4R
^54
U3
13b
79

B169.

OISCHARGF
(CFSI

387
736

1000
5914R-.

4R7
442
3B5
359
329

293
266
2B3
27ft
340

357
298
263
252
355

252
212
360
404
294

270
240
210
170
375
--

10971

CC1MCFN- 
TRA1 ION
(MR/LI

35
196
 123
69

174

102
104
50
43

30

13
45
47
85

119

82
33
13
2R

158

31
33

1B5
103
27

32
22
32
32

363
 

-

L(i»n
( TONS)

37
433
942
110
227

134
124
52
42
27

10
32
36
64

109

79
27
9.2
19

159

21
19

240
121
21

23
14
1 8
15

1200
 

4364.2

SFPTFMBFR

32
24
20
22
20

47
24
23
17
14

12
7 . R
R . 1
7.9

11

11
5.6
7.1

134
68

31
14
11
10
10

12
3.2
2.9
3.6
5.7
2.3

621.2

102
111
274
171
153

158
143
148
185
201

153
14 R
141
139
129

153
831
531
273
203

174
164
17R
25?
22B

178
186
225
148
154
--

6234

SEDIMENT, WATER YEAR OCTOBER 1968 TO
CHEMItALLY D
TUBE; w, IN

PERCENT FI

.002 .004

32 43
40 53

SPERSED:
DISTILLED

Y6R THAN T

008 .016

56 ,0
69 Bl

N, IN NATIVE W
WATFR)

PARTICLE SIZE

HE SIZE ( IN MI

.031 .06? .125

86 91 95
90 93 95

5
9

73
42
27

13
1 8
2B
25

144

45
27
11
10
36

25
398
364
1 1 «
56

31
25
29
72
29

26
2R
27
29
22
 

 

SbPTEMJiER
A1FR; P, P

LL1KFTFRSI

.250 .500

100
100
100

1.4
2.7

64
19
11

5.5
6.9

1 1
12
84

19
11
4.2
3. ft

13

10
1100
5B4
8 7
31

15
11
14
49
1«

12
14
16
12
9.1
 

2250.6 

372077
452970.4 

1969
PFTJ s. SIEVE;

METHOD
INDICATFn (IF

ANALY-
1.00 2.00 SIS

SBWC
SBWC 
SBN 

SBWC
100   SBWC



STREAMS TRIBUTARY TO LAKE ERIE 

04208505 CUYAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO

LOCATION.--Lat 41°28'39", long 81°40'13", Cuyahoga County, water- 
intake on east side of turning basin at station 722, 5.1 mile

DRAINAGE AREA.--794 sq ml. 

PERIOD OF RECORD.--Chemical

at Dupont Pr 
outh, in Cle

EXTREMES. --1968-69 : 
Specific conductance: Maximum, 1,750 mlc

Period of record:

romhos Mar. 14; minimum, 290 micromhos July 20,

REMARKS. --Continuous conductance recorder is located in brick building nt edge of turning ba 
the record were due to malfunctions of the instrument. In addition to the continuous re 
collected by a local observer on an approximate twice-weekly basis. Partial analyses we 
specific conductance and minimum specific conductance of the samples collected each mont

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED 
SOLIDS 

BICAR- CAR- CHLO- FLUO- (RESl- HARD- E

OATF

OCT. 
16... 
30... 

NOV. 
2... 
9... 

0 C. 
1... 
1... 

J N. 
8. . . 
2... 

F B. 
5.     
9... 

MAR. 
12... 
26... 

APR. 
02... 
09... 

MAY 
07... 
21... 

JUNE 
04... 
18... 

JULY 
09... 
30...
sue.
06... 
27... 

SEPT. 
11... 
17...

DAY

1
2
3

5

6 
7 
8 
9

10

11 
12

14
15

16 
17
IS

20

21 
27
23 
24 
25

26
27 
23 
? c

TIME

1230 
1515

1400 
1 040

1415
1300

0930 
1115

1400 
1130

1530 
1400

1130 
1130

1030

1315 
1330

1030 
1415

1300 
1500

1600 
1415

or.

1380

1270 
1170 
1110

HJO 
1130 
1120 
12RO 
1MO

1170
1300 
1360

1430 
1410 
1400 
1400 
1190

1230 
1100 
1270 
1510 
1570

1110 
1090 
1150 
1140

(HC03I (C03I 1S04I

80 
144

176 
164

96 
64

104 
80

62 
124

174 
88

82 
72

0 216
D 154

0 173 
0 121

0 138 
0 74

0 141 
0 HO

0 101 
0 169

0 179 
0 136

0 133 
0 89

64 0 117

64 0 179 
112 0 176

116 0 90 
76 0 150

68 0 175 
152 0 197

44 0 180 
60 0 242

SPECIFIC CONDUCTANCE (MICROf

MIN MAX MIN 

1190 280 1150

1200 
1050

ion

1000 
1100 
1170

1120 
1150 
1190 
1250 
1210

1330 
1330 
1320 
860 
940

940 
950 

1100 
1270 
1020

330

970 
1090 
1060

300 1180 
770 1120 
123 1010

100 1040 
210 1350 
230 1180 
210 1170

270 1710 
710 1080 
170 970

81(1 700 
840 7 20 
950 790

050 350 
1160 10C3 
   850

850 580

(CLI (F) (N03I

215 
140

150 
74

147
74

155 
75

84 
148

222
128

118 
54

66

99 
154

72 
116

168 
212

101 

HOS AT 25°CI

MAX 

700

690 
700

720 
850 
870 
920

990
090

1090 
970 
H7(l

H50 
1000 
1070 
953 
940

900 
950 
930 
750

1310 
970

2.2 
1.7

2.2 
l.l

.5

1.5 
.7

1.1 
2.1

2.9

1.1
.8

1.6 
1.3

.8 
1.5

2.4 
3.0

1 .7 

, WATER

1IN 

600

620 
580

660

770
860

890

7r(0
780

820 
S3T 
910
?70 
350

350 
390 
74U 
700

970 
370

47
21

1.8 
1.4

13

16

13 
15

.7

18 
12

13

7.0

18 
38

53 
43

21.

ly 20, 21, 1969.

sin. Interruption 
colder, samples we

i.

NON- SPECI- 
CAR- FIC 
ONATE CONO-

180 Cl (CA.MGI NESS ("

812 
604

650 
430

322

398

406 
638

786

522
304

632

406 
552

680 
764

78 63? 

YE4R OCTOBER 3968

JANUARY 

MAX MIN

580 450

760 
950

1120 
1070 
1000 
1120

1100 
1240 
990 
720 
630

III

740 
730

970
=>60 

1000

970

500 
500 
5SO

III

290 
272

282 
252

145

206

178 
280

302

220
178

192

288

198 
238

278 
284

224 
154

138 
117

92

141

127
178

159 
174

153 
119

139

196

103 
176

222 
159

37(1 271 

TO SEPTEMBER 1969

M4X MIN

740

710 
860 
840

1180

1190
99T 
1010

1110

1100 
1090 
1100 
1170 
1200

1190 
1140 
1190
1190

1360

IIOO 
1050 
1080

620

670
700
780

920

960 
940 
940

1050

106D 
1000 
1040 
1020 
1140

1100 
1040 
IDBO 
1050 
980

1000 
980 
980

ICRO- 
HOSi 1

1380 
1080

H70 
764

538

649

635 
1080

1390 
898

888 
516

1080 
614

1040

659 
918

1100 
1360

1410
977

MAX

1070 
1000 
1040 
1090

1110 
1130

1150

U50 
1410 
1560

1640

14BO 
1340 
1300 
1240 
1330

1280 
1120 
1130 
1100 
1020

1040 
1120 
1120
880 
860

PH 

JN1TSI

7.0 
6.6

6.8 
6.8

7.6

6.8
7.4

6.6
6.8

7.1 
6.7

6.9 
6.7

6.5 
6.4

6.2 
7.6

6.5
7.0

6.7 
6.5

5.7 
6.5

MARCH 

MIN

990 
940 
970 
950

1030 
1090

1000

1130 
1310 
1410

1460

1330 
1260 
1200 
1160 
1 1 90

1080 
1080 
1030 
1000 
900

900 
970 
860 
760 
760



STREAKS TRIBUTARY TO LAKE ERIE 

04208505 CUYAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO Continued

Y

8 

0

1 
2 
3
4 
5
b
7

3 
1

B60 
900 
790 
750 
740 
10 
90 
00 
00 
70

570 
690 
630
700 
730

810 
900 
700 
640

300 
810 
650 
720 
750 
720

830 
860

730 
780

600 
400 
500 
440 
490 
480

4 SO 
560 
610
600 
640

710 
700 
470
490

600 
630 
530 
570 
640 
690

670 
790

MAX

1010 
1060 
950 

1040 
1060 
1090

1060 
S30 
870

350 
810 
800
860 
910

870 
880 
580 
590

860 
050 
810 
810 
860 
850

910 
8PO 
000

MA Y

893    
840    
900 O'O 
940 010 
970 050

550 020 
440 990 
7*0 120

520 080

S20 970 
810 120 
430 100

410 060

600    
670    
680    
710 
660 370 
690 370

830 170 
830 250
850   

JUNE 
WIN

"10 
890 
950

980 
920 
940

810 
950

850

1280 
1?20

1110 
650

MAX

S50 
890

850

III

880

870 
710 
800

930 
910

370 
1080

JULY

750

680

  

290

290 
610 
630

650

810 
870

AUGUST SEPTEMBER 
MAX MIM WAX HIM

1110 
1280 
1400 
1190 
1180 
1180 
1200 
1720

1480 
1370

L360

L190 
L230 
1250

1430

1360

050 
110 
160 
080 
070 
080 
060 
070

360 
290

190

090 
140 
130

30O

300

350 
310 
303 
280 
140 
170 
100 
310

5 0
5 0 
1 0 
1 0 
180

270 
380 
410

370

360

1200 
1200 
1200 
1130 
1050 
910 
930 
1070

1280

1470 
840 
870 

1040 
1060

1160 
1240 
1280 
1170 
1160

1260

042085O6 CUVAHOGA RIVER AT ffEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO

downstream from tur 

DEAINAGE AREA. 798 sq 

PERIOD OF RECORD. Chp nical analys Nov 1966 to September 1969.

mhos Jan. 31.
EXTREMES. 1968-69:

Specific conductance: Maximum, 1,700 micromhos Mar. 16; minimum, 420 mic

Water temperatures: Maximum, 33,0°C Aug. 15, 16; minimum, 1.0°C Jan. 1. 

Period of record:
Specific conductance (1967-69): Haxirmm, 2,030 micromhos Jan. 21, 1968; minimum, 420 mic

Jan. 31, 1969. 
pH (1968-69): Maximum, 9.3 Sept. 14, 1969; minimum, 4.3 May 16, 1969.

Feb. 2, 6, 1968,

November 1967

lee tod : nrb mon

TIME 
DATE 

OCT. 
16... 0900

NOV. 
07... 1045 
19... 1120 

OEC. 
18... 0900 
26... 0900 

JAM. 
03... 0900 
15... 0830 

FEB. 
05... 0900 
20... 0830 

MAR.

26... 1140 
APR. 
02... 1000

MAY

22... 1105 
JUNE 
02... 0900 
11... 0900 

JULY 
09... 0900 
15... 1550 

AUG. 
05... 1100 
27... 0800 
SEPT. 
02... OB30 
18... 0900

, April

th. Ko

BICAR 
BONATE 
(HC03)

222

96 
110

88 
88

70 
114

70 
92

92 

106

108

98 
120

134 
114

132
220

156 
132

to Septem

discharge 

CHEMICAL

CAR 
BONATE 
(C03)

0

0 
0

0 
0

0 
0

0 
0

0

0

0

0 
0

0 
0

0 
0

0 
0

her 1968.

records
ANALYSES

SULFATE 
I S04)

178

174 
123

142 
119

94
156

92 
165

135 

116

100

131
185

88 
104

161 
150

268 
180

, HATE 1

CHLO 
RIDE 
(CD

200

148 
70

170 
111

66 
146

73 
169

115 

120

61

85 
134

66
103

144 
226

187 
110

mum , 0 . 0 mg/1 on 

1969.

ile. 
YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED 

TOTAL SOLIDS 
FLUO- PHOS- (RESI- 
R1DE NITRATE PHORUS DUE AT 
(F) (N03I (P04I 180 Cl

l.S 
2.3

2.1
.9

1.5 
1.4

1.2
1.6

1.0
1.8

1.0

1.2
.3

.9

1.0 
1.3

.8 

.8

1.8 
2.5

2.9
1.4

K. 1 
.2

25
8.7

12 
13

17 
12

14
30

19

10 
15

16

28 
38

13
23

39
2.6

1.1 
.5

1.0 
.82

.62

.80

.36

.64

.19

.53 

.43

.26 

.34

1.1 
.57

.34 

.41

.78 

. 74

.45 

.42

.26 

.34

750 
614

680

624 
534

622

356 
708

530 
322

580 
364

524

436 
524

686 
798

766 
586

many days

HARD 
NESS 
(CA.MSI

280 
266

300

256 
258

265

176
278

226
188

232
202

216

200 
207

292
288

150 
142

during

  the sa

NON- 
CAR 
BONATE 
HARR- 
NESS

98 
97

221

184 
186

171

119
202

139
128

198 
114

136

90 
113

184 
108

22 
34

October am

mples col-

SPECI- 
FIC
COND 

UCTANCE 
(MICRO-

1310 
1090

1120

1010 
836

1060

604 
1100

850 
524

958 
615

808

650 
805

1120 
1410

1310 
945



STREAMS TRIBUTARY TO LAKE ERIE

04208508 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

220

250

140 
120
110 
230

270
220
330

360

400

380

240

160
350
490

320
000 
110

120 
100

1180

1140

1070 
1010
1060 
1110

1200
1150
1200

1280

1350

1050

1090

1060
1160
1310

9 JO
030 
990

1050 
1020

180

240

150 
070
  

__
  
  

  

  

700

930

910
790
740

740
810 
850

650

150

190

340 
D40

  

  

  

  

80

30

80
20
80

00
40 
30

  

690 
690

700

690 
730

1020 
890

1020
970

1020

8RO

940

970

860

900
770
790

1000
1080

650 
670

490

650 
690
730 
810

833
900
190

320

850

370

839

750
710
730

790
°10

560

680

890

230 
320

370
330
170

110

?80

780

680

660
680
700

730
760

520

620

770

1110 
1210

1280
1170
990

990

1220

690

640

630
650
630

690
730

500

580

700

990

1110
1000
9flO

1130

1100

1060

1160

1120
1180
1090

1070
1120 
1180

__

440

510

620

780

970
950
930

990

1000

990

1090

1080
1090
1040

1030
1060 
1060

  

1120

1100

1200

1220

1230
1400
14BO

1680

1670

1330

1290

1170
1130
1030

960
960 

1000

830 
820

060

040

180

150

120
170
380

530

5?0

150

230

060
030
960

850
960 
880

780 
780

SPRIL

AY

1
2 
3 
4
5 

5
7
8
9

10

12 
13 
14

17

19
70

21

23
24

26
27
28
29

MAX

840
900 

770

250
  
  
_  
560 

560
650 
680 
690

730
"°

  

  

7?0
710

710
710
730
780
8 0

MIN

790
790 

710

530
___
  
_  

520 

490
560 
6?0 
610

710

  

-_-

690
550

650
680
710
730
8

MAY

MAX

840
930 

950

960
9°0
1060
910
790 

920
620 
760 
760

790

500

530

620

763
760

740
770
850
850

MIN

830
S40 

850

930
920
910
600
570 

620
590 
6?0 
730

780

450
450

520

680
670

700
700
760
750

JUNE

MAX

979
890 
850
850

900
910
1020
1020
1040

1040

1200

1040

1110
1100

1020

1130
1010

1100
1150
1140
1073

MIN

750
350 
740 
760

820
<JOO
960
1000
990

940

1020

980

1070
1020

= 50

1070
1030

°40
1090
1010
9hO

JULY AUGUST

MAX

800
810 
890 
990

570
600
640
730
750

750

780

850

100
810

500

700
780

920
870
800
830

MIN MAX

660 1000
760 
313 
880

510
570
600
640
690

710

750

810

730
460

460

6?0
700

700
790
730
790

970 
950

150
150
090
210
180

230

310

210
230

190

220
250

430
440
370
390

MIN

960
910
910

1090
1090
1080
1140
1010

1210 
1170

1250

1170
1170

1140

1160
1160

1350
1320
1300
1330

SEPTEMBER

MAX

1390
1400 
1350

1220
1110
1070
1090
1230

1430 
1450

1500

1130
1070

1160

1230
1250

1370
1400
1410
1290

MIN

1330
1180 
1290

1070
1060
1050
1000
1070

1390 
1410

940

1070
1050

1070

1180
1180

1230
1160
1290
1140



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND OHIO_Continued

PH (UNITS), HATER YEAR OCTOBER 1968 TO SEPTEMBER 196*
OCTOBER NOVEMBER 

 1AX HIM "AX 1IN

7.2 7.1 7.1 6.8 
"".I 7.0 7.0 6.9

7.1 6.5 

7.0 6.9        

7.? 7.0    -  

7.6 7.*,       
7.6 7.S      

7.7 I.', 7.2 7.0

7.2 6.9

A°K1L MAY 

1AX MIN MAX MIN

7.5 7.4 7.0 6.7

      6.P 6.5 

      6.9 6.6

DECEMBER JANUARY FEBRUARY MARCH 

MAX MI'4 MAX MIN MAX * I N MAX MIN

7.1 6.8 9.1 7.1 7.6 7.1 T.5 7.0 
7.1 6.9 9.5 7.<, T.5 7.1 7.5 7.0

7.T 6.1 9.1 7.<, .<, T.2 7.* 6.9

7.6 7.0       .5 7.1 T.<, 7.1 
7.1 6.7       .2 6.5 7.3 7.1 
7.3 6.b 7.7 7.1 7.2 6.7 7.<, 7.0

" .I 7 .0 7.6 7.7       7.6 7.1

JUNE JULY AUGUST SEPTEMBER 

MAX M1N MAX MIN MAX MIN MAX MIN

7.2 6.9 7.2 6.H 7.2 7.0 8.9 6.8

7.2 7.1 8.0 7.2 7.2 7.1 6.8 6.7 

7.3 7.1 8.0 7 .3 7.2 7.0 6.9 6.7



STREAMS TRIDUTARY TO LAKE ERIE

04208506 CUYAHOGA RIVER AT VBSJ THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued 

EISSDLVEB OXYCEN (BO), IN MILLIGRAMS PER LITER. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAX

0.0

MAX

OCTOBER 

MIN

0.0

APRIL 

MIN

NOVEMBER O'CEMPEt 

MAX MIN MAX -1 1 N

3.3 11.9      

MAY JU'JF 

MAX MIN MAX MIN

JANUARY 

MAX MIN

9.4 9.0

JULY 

MAX MIN

FEBRUARY 

MAX MIN

  

AUGUST 

MAX MIN

M4RCH 

MAX MIN

7.3 6.8

SEPTEMBER 

MAX MIN

7.8 6.8 
7.1 6.1
7.7 6.4
7.5 6.6
6.7 4.0

7.5 6.1

       

7.3 6.4

7.5 6.9 
7.2 6.*

6.6 4.6
4.3 3.3 
4.7 1.7

4.2 3.1
3.6 0.6
1.2 0.!>
   ___
  

     
_  

6.6 5.3
7.3 5.6
5.!> 2.8

2.8 1.4
2.1 1.3
1.9 1.*
1.9 1. 1
2.3 1.2

. 4

.4

.3

.4 

.5

.5

.5

. 1

.5

. 7

.9

.6

. 7

.4 

.4
.4
.8
. 3
. 1

.4

.7

.3

.0 C

.7 C

.3 C

.4 C

.5 C
).5
).4 C

.3 0.4 0.3 

.1 0.4 0.3

.2 0.7 0.3

.2 0.5 0.4

.2 0.5 0.4

.3 0.5 0.4

.2 0.5 0.4

.2 0.5 0.3

.2 0.5 0.4

.2 0.6 0.5

.2 0.6 0.4

.4 0.5 0.4

.2 0.5 0.3

.2 0.5 0.3 

.2 0.5 0.3

.2 0.6 0.3

.2 0.5 0.4

.6 0.5 0.3

.3 0.4 0.3

.3 0.4 0.3

.2 1.5 0.3

.5 3.5 0.4

.3 0.5 0.3

.3 0.3 0.0

.1 0.0 0.0
. 1 0.9 0.0
.3 0.0 0.0
.3 0.0 0.0
.3 0.0 0.0

0. 1 
0.1
0.1
0. I
0.9

0.8
0.6

0. I
0. 1

0. I
0. 1
0.1
0.1
0.1 

0.1
0. 1
0.1
0. 1
0.5

0.5
O.I
0.2
O.I
0.1

0.1
0.1
0.1
0.1
0. 1

0.0 0. 
0.0 0.
0.0 0.
0.0 0.
0. 1 0.

0.3   
0.3   
0. 1   
0.0 -  
o.c - 

0.1   
0.1
0.0   
0.0   
0.1 

0.0   
0.1   
0. 1   
0. 1   
0.1   

0.1 ---
0.1
0. I   
0. 1   
0.1

0.1
0.1   
0.1   
0.1 -  
0.1   

0.1    
0.1   
0.1   
0.1   
0.0   

   0.0
-  0.0
   0.0

0.0
   0.0

   0.0
   0.0
   0.0

0.0
   0.0

0.0
   0.0
   0.0
   0.0
   0.0

 

  
  

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0



STREAMS TRIBUTARY TO LAKE EHIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

MA

27.
27.
27.
27.
23.

21.
20.
20.
21.
22.

24.
24.
25.
25.
25.

26.
27.
27.
27.
23.

23.
24.
24.
24. 
24.

?0.
18.
19.
19.
11.
19.

Ma

11 .
11.
10.
12.
14.

11.
-
-
-

16.

15.

I 7.
11.
13.

19.
20.
20.

-
-

-

13.
13.
15.

11.
20. 
21.
20.
19.

-

1CTURES NOVEMBER

X MIN "IAX KIN

0 26.0 19.0 IR.O
0 27.0 20.0 19.0
0 27.0 21.0 20.0
5 23.0 21.0 20.0
0 21.0 20.0 20.0

0 20.0 20.0 20.0
0 10.0 20.0 I ° . 0
0 19.0 19.0 19.0
0 20.0
0 21.0

0 22.0
0 23.0
0 24.0
0 24.0
0 25.0

0 25.0
0 26.0
0 26.0
0 23.0 t.0 2.0
0 22.0 2.0 1.0

0 22.0 1.0 1.0
0 23.0 1.0 1.0
0 24.0 1.0 1.0
0 24.0 3.0 1.0 
0 20.1 3.n 2.0

0 17.0 2.0 2.0
0 17.0 3.0 2.0
0 13.0 5.P 3.0
0 18.0 3.0 0.0
0 17.0 2.0 1.0
0 17.0

APRIL >1AV

X MIN MA< MIN

0 9.0 20.0 18.0
0 3.0 21 .0 19.0
0 9.0 22.0 20.0
0 10.0 24.0 22.0
0 11.0 25.0 23.0

0 10.0 26.0 24.0
25.0 ?5.0
25.0 20.0
20.0 19.0

0 14.0 19.0 11.0

0 14.0 lfi.0 13.0

0 1 .0 19.0 16.0
0 1.0 20.0 11.0 
0 1 .0 22.0 19.0

0 1 .0 24.0 21.0
0 1 .0 25.0 73.0
0 2 .0 24.0 19.0
-   1 ° .0 1 Q .0

20.0 18.0

20.0 20.0

0 10.0 '0.0 19.0
0 10.0 ?'.0 20.0
0 13.0 22.0 21.0 

0 lb.0 21 .0 20.0
0 1B.O 22.0 20.0 
0 20.0 24.0 22.0
0 13.0 27.0 24.0
0 11.0 26.0 26.0

27.0 26.0

DECEMBER

N

12
11
12
13

1

a
7
7
7
1

4
1
9
B

10

1
9
q
9
9

9
10

9

5

b
3
it
4
3
3

AX

.0

.0

.0

.0
.0

.0

.0

.0

.0

.0

.0

. o

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

JUNE

M IN

H.O
10.0
11.0
8.0
8.0

7.0
7.0
7.0
6.0
7.0

7.0
B.O
8.0
8.0
9.0

7.0
7.0
3.0
8.0
8.0

8.0
9.0
6.0

5.0

5.0
3.0
3.0
3.0
2.0
3.0

MAX M I ^

28
26
23
21
22

24
25
26
26
27

27

29
2»

25
26
27
27
26

26

27
76
2-i

30 
30
31
31

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
 

26.0
23.0
20.0
20.0
21.0

22.0
24.0
25.0
25.0
25.0

25.0

?7.0
28.0

23.0
23.0
25.0
26.0
24.0

24.0

26.0
25.0
25.0

28.0 
30.0
30. U
75.0
 

JANUARY

Max MIN

3.0 1.0
3.0 2.0
4.0 3.0
5.0 4.0
5.0 4.0

6.0 5.0
7.0 5.0
7.0 6.0
8.0 7.0
fl.O 8.0

8.0 7.0
8.0 7.0
0.0 8.D
D.O 9.0
0.0 9.D

2.0 10.0
3.0 12.0
2.0 3.0
5.0 4.0
5.0 4.0

7.0 5.0
8.0 7.0
9.0 8.0

9.0 6.0

6.0 6.0
7.0 6.0
8.0 6.0
8.0 7.0
3.0 6.0
7.0 6.0

JULY

MAX MIN

25.0 24.0
26.0 25.0
27.0 26.0
28.0 26.0
26.0 21.0

22.0 22.0
23.0 22.0
23.0 27.0
25.0 23.0
27.0 25.0

78.0 26.0

29.0 2B.O
30.0 21.0

31.0 29.0
31.0 30.0
30.0 29.0
30.0 21.0
30.0 22.0

27.0 22.0

29.0 27.0
40.0 29.0
 10.0 29.0

31 .0 30.0 
30.0 29.0
30.0 29.0
30.0 30.0
31.0 30.0

FEBRUARY MARCH

MAX

6.0
5.0
6.0
5.0
5.0

5.0
7.0
3.0
s.o
8.0

8.0
9.0
8.0
S.O
9.0

8.0
8.0

10.0
9.0
9.0

0.0
2.0
2.0

3.0

3.0
2.0
2.0
--
 
 

MIN MAX MIN

5.0
4.0
5.0
4.0
4.0

5.0
5.0
7.0
7.0
7.0

7.0
9.0
7.0
7.0
8.0

7.0
6.0
8.0
8.0
9.0

9.0
0.0
2.0

2.0

2.0
1.0
1.0
 
 
 

2.0
2.0
3.0
3.0
3.0

4.0
4.0
4.0
4.0
4.0

4.0
3.0
2.0
1.0
3.0

3.0
5.0
6.0
7.0
8.0

7.0
5.0
6.0
8.0 
7.0

4.0
2.0
2.0
1.0

1.0
2.0
2.0
2.0
2.0

3.0
3.0
3.0
4.0
3.0

3.0
2.0
1.0
0.0
1.0

2.0
3.0
4.0
6.0
7.0

5.0
4.0
5.0
7.0 
4.0

2.0
0.0
0.0
0.0

0.0 8.0
0.0 3.0

AUGUST SEPTEMBER

MAX

32.0
32.0
32.0
32.0
32.0

32.0
32.0
32.0
32.0
32.0

32.0

32.0
32.0

33.0
32.0
32.0
32.0
32.0

30.0

30.0
31.0
31.0

32.0 
32.0
31.0
31.0
32.0

MIN MAX MIN

31.0 32.0 31.0
31.0 32.0 31.0
31.0 31.0 30.0
31.0 31.0 30.0
31.0 31.0 30.0

31.0 31.0 31.0
31.0 31.0 30.0
32.0 30.0 23.0
31.0 29.0 29.0
31.0 28.0 27.0

31.0 28.0 27.0

31.0 29.0 28.0
31.0 30.0 29.0

32.0 31.0 30.0
32.0 31.0 22.0
32.0 24.0 23.0
32.0 26.0 24.0
30.0 27.0 26.0

29.0 28.0 27.0

29.0 29.0 28.0
30.0 29.0 27.0
30.0 27.0 26.0

31.0 27.0 26.0 
32.0 28.0 27.0 
31.0 27.0 25.0
31.0 26.0 25.0
31.0 27.0 26.0
31.0



I78 STREAMS TRIBUTARY TO LAKE ERIE

04212200 GRMTO RIVER AT PAINESVI1.LE, OHIO

LOCATION. Lat 41'44'09", long 81*15'59", Lake County, water-quality recorder at bridge on State Highway 535 in 
Painesville, 2.2 miles upstream from mouth, and 8 miles downstream from Kellogg Creek.

DRAINAGE AREA.---701 sq mi.

PERIOD OF RECORD. Chemical analyses: March 1950 to February 1952, October 1962 to September 1969. 
Water temperatures: March 1950 to February 1952, October 1962 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 33.0"c Aug. 24, 25, 30, 31, Sept. 1; minimum, freezing point on several days du 

ing December to February.

OCT.
IS...

NJV.
07...
19...

DEC.

JAN.
17...

FfciJ.

MAR.
07...
14...

APR.

12...
MAY

JUNE
06...
27...
JULY
04...
25...

AUG.
01...
22...

SEPT.
17...
23...

TIME

0745

 
1330

1715

1610
2300

1800

1830
1920

1820
2240

1700
1920

1950
1650

CHARGE

28

112
2500

260

136
76

1710

182
116

128
770

304
26

97
54

81CAR- CAR-

(HCO3I (CU3I

50 0

36 0
104 0

92 0

0 43
76 0

52 0

72 0
92 0

116 0
88 0

76 0
116 0

44 0
138 0

HY-
DROX-

(UHI (S04I

120

100
56

6 U2

83

2 130

1 58
100

38

60
68

73
52

44
47

145
110

CHLO-

(CLI

5900

3900
140

1650

640

3900

585
2300

72

800
1400

1340
310

525
7300

8800
1080



STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND flIVER AT PAINESVILLE, OHIO Continued

Period of record:
Specific conductance (1950-52, 1962-68): Maximum, 3O,3OO micromhos July 1964; minimum, 3O9 micromhos Dec. 8, 195O. 
Dissolved oxygen (1967-68): Maximum, 13.3 mg/1 Feb. 5, 1968; minimum, 0.0 mg/1 on several days during July and 

August 1968.

given for 04212000 Grand River nei

CHEMICAL

OCT.

25...

07...
L9...

OfcC.
13... 
20...

JAN.
17...
31...

fcB.
06...
07..,

MAR.
07...
14...

APR.
04...
12...

16...
24...

JUNt
06... 
27...

JULY 
04.. .
25...

AUG.
C I . . .
22. . .

StPT.
17...
23...

ir Madison

ANALYSES,

FLUU-
RIOc N
IF)

.3 

.2

.1

.2

.1

.2

.0

.2

.0

.3

.1

.0

.3

.4

.3

.4

.3

.4 

.3

.2

.3

.3

.4

, Ohio

WATER

ITKATt
1NU3)

7.4

4.1

4.4

1.8
2.0

12
 

1.0
 

 
4.6

_
2.5

5. a

9.3
5.3

6.2
14

6.6
16

(drainage

YEAR OCTOBER 196!

UIS-
SULVfcU
SULIOS
IREbl-
UUE AT
lac o

10500

448

426

L680
232

1070
6930

1350
4320

2720
264

5850
626

1350

346

1340
11300

14500
2L30

HARO-
NESS
ICA.MO

5560

194

175

562
90

400
3500

330
1B2Q

1150
98

2450
215

750

335

554
6000

7520
840

31 sq mi).

i TO SEPTEMBER 1969

NON-
CAR-

BUNATE
HARO-

) NcSS

5520

3570 
109

113

486
57

359
3460

255
1760

1090
56

2420
166

691

1200 
263

492
5900

74«0
726

SPbCI-
FIC

COND
UCTANCE
(MICRO-
MHOS )

16200

10900 
763

694

2330
313

1520
10900

2100
6910

3880
433

3230
892

2780

1290

2100
17900

21400
3770



STREAKS TRIBUTARY TO LAKE ERIE 

O4212200 GRAND RIVER AT PAINESVILLE, OHIO Contin

JAY

1 
i 
3 
4

7
8 
9

10

11 
12

15

16 
17 
18 
19
20

21

23 
24

26

28

30 
31

JAY

1 
2 
3 
4

6 
1 
d 
9 

10

11 
12 
13

15

16

17 
16 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29
30

SPECIFIC 

OCTOBER

HAX HiN

7000 2300 
5100 3600 
7200 3700 
4900 3000 
JUDO 2400

4700 1800 
20000 4500 
18000 4000 
18200 10400 
17000 7000

12600 6000 
2JOOO 8000 
21600 10400 
20000 11400 
17200 8200

10800 6200

10900 
17600 
8200

4200 
9000 
8000 
2200 
11700

11000

3300 
2600 
21UOO 
23200

HAX

6000 
5UOO

6600 
8000 
2200

2400 
2000 
1400 
1000 
1200

4000

2000 
2000 
1300 

12800

APK[L 

HIN

1600 
3200

NOVEHBER OECEMBEk JANUAKY 

HAX M[N HAX HIN HAX HIN

13400 6000       900 600 
6000 1200 .       1100 700 
1800 1200       1200 BOO 

16800 1500       1700 1000 
16700 13200 1400          

1*000 8600 1200 800       
13900 9000 1200 700       
      1*00 900       
      2000 900       
      8000 170C      

III

1100 
1300

1200 
3800 
6200 
9400 
6600

3600

2700

MAX

   1400 
   6400 1

760   
800   

800   - 
1800    
1600   - 
3600    
800   

800   -

2000 9200 
   8000 
   900 
   1000

HAY JUNE 

MIN HAX

   22000 13 
   19600 11

00       
00      

00      

00 200 1100 
00 600 1200 
00 TOO 1100

00 800 1200 
00 800 800 
00 100 700 
00 000 600 
00 000 600

00 1400 800 
00 8100 1000 
00 7900 500 
00 5JOO 700 
00 700 400 
00 *00 300

JULV 

MIN HAX H[N

400 3400 2600 
000 4000 2300

FEBRUARY 

MAX HIN HAX

500 400 1900 
700 500 1700 

1000 600 15100 
1500 1000 13000 
1500 1100 6000

1700 1300 2300 
10900 1TOO 2300 
11800 1600 2300 
2000 1600 2700 
14000 1800 3000

13800 9200 3800

2500 
8100 
10500

4400

17100
3*00 
3000

2800 
2300 
2300 
18500 
16300

B800 
1800 
1900

HAX

:::

 

1900 
2000

  

__

~

:::

1200 
1300

  

4*00 
4400 
3800

1400 
1200 
1600

  

Ill

3200 
3400

4100 16000 7 
3800    3 
1000 10000 3

1200 7000 3

   9000 2

   6600 2

   *400 2 
2800 4000 2 
2900 3000 2

300    2300

600 2300 1200 
700    1200

700 1400 800 
200 2000 1000 
000 2600 1900 
000    2200

  

:::

:::

MAKCH 

H[N

1200 
1100 
200 
000 
70C

300 
700 
000 
300 
TOO

000

2100 9600 000 
2100 T700 700 
4400 6400 100

2100 5200 400 
1900 5000 300 
3400       
2200       
2100      

2200       
1900       
1900       
2100       
8800      

1300 2900 2400 
1100 3200 2900 
1100 3200 1600 
   2000 1400 
   2200 1800 
   5000 1800

AUGUST SEPTEMBER 

MIN HAX H[N

2000      

3100   

   1 200 
   2 000

   1 200 
   2 400

   1 400 
   1 000

   1 800 
   1 500

   1 500 
   900 
   300 
   1 000 
   1 800

  

  

8400 
15200 
7300 
8100 
7600

6500 
3000 
3000 
4800 
3100

3000 
3300 
3100 
2800 
8000



OCTOBER 

MAX MIN

STREAMS TRIBUTARY TO LAKE ERIE

04212200 GRAND RIVER AT PAINESVILLE, OHIO Continued 

PH (UNITS), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOVEMBER DECEMBER JANUARY FE8RUARV 

MAX MIN MAX MIN MAX MIN MAX MIN

AUGJS1 

MAX MIN

            10 .4 
      7.7

            7.5

11.0
10.8

            7.1

            9.0

            10 .!

            9 . i 
      7.0 

         7. !

            7.3 
      9.7 7.9   

7.5 8.0 .2 9.1 
7.1 8.2 .0 8.1

7.2 8.3 .2 7.6

7.3 a. 8

6.9 8.9 7.2 7.8

6.9 8.0 .2 7.5 
6.7 8.8 .6 8.0

7.0 7.9 .3 7.5

5.1 7.2 .8 7.5 
5.7 8. I .4 7.5 
5.7 7.1 .4 7.4 
6.4 7.3 .6 7.7 
6.5 8.0 .3 7.7 
   8.1 .5 7.7

7.7 7.3 
7.9 7.4

7.5 7.1

7.5 7.0

7.8 7.1 
7.3 6.8

7.2 6.6

.9 7.1 6.5 
0 7.0 6.8 

.8 7. 1 6.9 

.U 7.0 6.6 

.0 7.C 6.2 

. 1      



STREAMS TRIBUTARY TO LAKE ERIE

04212200 GRAND RIVER AT PAINESVILLE, OBIO Continued 

DISSOLVED OXYGEN (DO). IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER MnyFMBl-9 DECEMBER JANUARY FEBRUAh. MARCH

1 
i
3
4 
5

6 
7
a
9 

10

L 
2 
J 
4 
 >

b 
7
8 
9
0

1 
2 
3 
4 
5

b
7 
B

1

AY

1
i 
J 
4 
5

7
a
9

10

1
2 
3

5

6 
7 
8 
9
0

I
2 
J

i)

6
7
a
9 
0 
I

3.1 9.5 5.0 5.0 LI. 7 11.3 L2.6 12.2 13.1 2.8 1 
4.2 11. L 5.0 5.0 12.0 LL.6 12.2 11. B L2.9 2.B L

3.3 1.6 0.1 9.8 12.4 12.3 L2.0 11.8 L2.8 9.6 L 
4.4 1.3       12.9 L2.3 LL.9 LL.5 9.6 5.3 L. 
5.0 7.7       12.9 12.8 LI. 9 11.5 5.8 5.0 1 
4.8 7.2       15.0 13.0 L2.5 11.8 6.0 5.0 L

2.2 8.0       14.3

0.7 0.4       14.6

5.0 13.7 LL.6 L.L 14.7 
H.4 13.5 11. L 0.9 14.2

4.1 L2.0 H.8 L2.7 2.2 2 

3.7 L2.2 12.0 12.7 2.5 2

3.6 L3.2 12.0 13.2 2.8

4.0 L2.7 12.4 15.0 1.9

5 
7
a

0 
7

6 
5

L 1.4
9 0.0

5.0 15.0       13.8 L3.5 11.9 1L.7       LI. 9 LI. 4

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX MIN MAX Mil* MAX MIN MAX MIN

0.6 10.2 L2.3 LL.O 
0.9 10.0 11.3 L0.5 
0.4 9.7 10.5 9.5 
9.7 9.3 9.8 9.1 
9.3 8.8 9.2 8.7

.0 
. 6

 
.0

.5 -

  *

 ^

 



STREAMS TRIBUTARY TO LAKE ERIE

04212200 GRAND RIVES AT PAINESVILLE, OHIO Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

28. 
27.
26.
24.
22.

22.
21.
23.
23.
22.

23.
24.
25.
26.
26.

27.
27.
2b.
2b.
24.

23.
23.
18.
19.
IB.

Ib.
17.
17.
15.
13.
12.

Hi

5.
7.

0

0
0
0

0
0
0
e
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

APRl

X

0
0

5.0 
5.0
4.0
1.0
1.0

1.0
9.0
b.O
v.o
9.0

d.o
1.0
1.0
1.0
3.0

4.0
4.0
5.0
3.0
3.0

2.0
7.0
6.0
7.0
6.0

4.0
5.0
4.0
2.J
2.0
1.0

MIN

4.0
4.0

12.0
12.0 11.0

12.0

12.U 11.0
12.0 <*.o
12.0 10.0
13.0 12.0
14.0 13.0

NOVEMBER

MAX MIN

.0 0.0

.0 3.0

.0 3.0

.0 3.0

.0 3.0 

.0 5.0

.0 5.0

 
 

_
   

 
 
 

_-
 
__

7.0 .0
7.0 .0

4.0 .0
b.O .0
b.O .0
6.0 .0
6.0 .0

b.O .U
7.0 .0
8.0 .0
a.o .0
8.0 .0
 

MAY

MAX MIN

 
    _
 

 
 

_
22.0 21.0
22.0 1.0
11.0 4.0
15.0 4.0

14.0 2.0
i*. a 2.0
16.0 3.0
18.0 6.0
19.0 7.0

20.0 18.0
 
   
 

~ "
   
 

:: ::
_
:: ::

OECtMBEK

MAX

B.O
6.0
6.0
b.O
5.0

3.0 
3.0 
3.0
3.0
2.0

3.0
3.0
3.0
3.0
2.0

2.0
3.0
3.0
4.0
4.0

2.0
3.0
3.0
1.0
1.0

1.0
2.0
2.0
1.0
1.0
1.0

JUNE

MAX

2fa.O
2fa.O
23.0
22.0
23.0

23.0
24.0
23.0
23.0
24.0

25. C
27.0
27. U
27.0
26.0

24.0
26.0
2b.O
25.0

23.0
24.0
24.0

2b.O

28.0
28. U

M1N

0.0
b.O
b.O
5.0
3.0

2.0 
2.0
2.0
2.0

2.0
2.0
2.0
1.0
1.0

1.0
1.0
2.0
3.0
2.0

2.0
2.0
1.0
1.0
0.0

0.0
1.0
0.0
0.0
0.0
0.0

MIN

24.0
23.0
21.0
20.0
21.0

22.0
21.0
22.0
21.0
22.0

23.0
24.0
26.0
26.0
23.0

22.0
22.0
24.0
24.0

20.0
22.0
23.0

22.0

23.0
2b.O

JANUARY FLBRUARV

MAX

0.0
0.0
1.0
2.0
2.0

2.0 
1.0 
3.0
2.0
3.0

3.0
3.0
3.0
2.0
3.0

4.0
3.0
3.0
1.0
1.0

2.0
3.0
--

4.0
3.0

1.0
3.0
4.0
4.0
4.0
4.0

JUL»

MAX

2B.O
28.0
2B.O
28.0
26.0

21.0
 
--
_-
 

_
--
 
 

30.0

31.0
31.0
31.0
31.0

26.0
27.0
27.0

27.0

27.0
27.0

M1N MAX MIN

0.0
0.0
0.0
1.0
1.0

0.0 
0.0 
1.0
1.0
1.0

2.0
2.0
1.0
1.0
2.0

2.0
2.0
0.0
0.0
0.0

1.0
1.0
 

3.0
0.0

0.0
1.0
2.0

. 0

.0

. 0

.0

.0

. 0 

. 0 

.0

.0
  0

. 0

.0

.0

.0

. 0

  0
. 0
. 0
.0
.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.U

.0

.0

.0

.0

.0

.0

.0

.0

.0
.0 3.0

1.0
0.0
3.0

AUGUST

MIN MAX MIN

26.0 29.0 27.0
24.0 29.0 27.0
25.0 31.0 28. 0
20.0 31.0 29.0
19.0 31.0 29.0

19.0 32.0 30.0
32.0 29.0
30.0 28.0
30. U 28.0
29.0 28.0

30.0 29.0
31.0 29.0
31.0 29.0
31.0 29.0

28.0 32.0 29.0

29.0 32.0 30.0
30.0 31.0 30.0
30.0 32.0 31.0
28.0 32.0 31.0

24.0 31.0 30.0
25.0 31.0 29.0
25.0 31.0 7S.O

25.0 33.0 31.0

26.0 32.0 31.0
26.0 31.0 29.0

MAX

4.0
5.0
b.O
b.O
b.O 

7.0
7.0 
9.0
b.O
8.0

7.0
7.0
B.O
8.0
B.O

9.0
9.0
 
 
 

_-
 
 
 
 

5.0
b.O
b.O
7.0
5.0
5.0

MARCH

M

6
b

4
4
4
5
4
3

SEPItMBE

MAX

33.0
32.0
31.0
31.0
31.0

 
 
 

2B.O
2D.O

28. 0
28. 0
29.0
29.0
29.0

29.0
29.0
24.0
24.0

2b.O
27.0
2b.O

25.0

2b.O
25.0

23.0

M

32
31
30
30
28

27
2b

27
27
27
28
2B

27
22
21
22

24
25
2b

23

2<i
24

21



182 STREAMS TRIBUTARY TO LAKE ERIE

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO 

LOCATION. Lat 41°54*00", long 80°47 f 44", Ashtabula County, water quality recorder on right bank at Jack's Auto

from Fields Brook, in Ashtabula. 

DRAINAGE AREA. 136 sq mi. 

PERIOD OF RECORD. Chemical analyses: June 1968 to September 1969.

EXTREMES. 1968-69:

pH: Maximum, 9.4 Feb. 27; minimumj 6.0 Aug. 6.

Period of record:
Specific conductance: Maximum, 2,530 micromhos June 27, 1968; minimum, 130 micromhos Dec. 28, 1968. 
pH: Maximum, 9.4 Feb. 27, 1969; minimum, 4.8 June 30, 1968.
Water temperatures: Maximum, 29.0°C Aug. 23, 24, 1968; minimum, freezing point on many days during Decem 

ber 1968 to March 1969.

REMARK

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 

SOLVED Hnn- speci- 
SOLIDS CAP- FIC

BICflR- CflR- CHLO- FLUO- IRE5I- HARD- BONATF CONO-
BCNflTE nONOTE SULFUTE RIDF RIDE NITK4TE DUE AT NESS HARD- UCTONCE

TI«F IHCCn) ICIJ3) ISO"*! ICLI IFI INQ3) 130 C) ICA.MGI NESS IMICRO-
06TF (MG/LI IW/LI (PG/LI ("G/LI (MG/L) (MG/LI IPG/LI IM<3/L) lf"G/LI MHOS!

OCT.
07... 2000 12? 0 43 90 .1 ,b 33<i 150 50 591 
21... 2200 108 0 63 795 .4 1.7 771 2R6 197 1300

NOV.
07... l"S05 92 0 63 210 .2 1.3 550 155 flO 927 
25... 2?00 44 0 56 58 .1 1.5 22S 105 69 395

DEC.
12... 1000 5? 0 67 1?4 .1 1.5 3"4 135 92 643 
10... 1450 24 0 34 34 .1 1.6 166 70 50 242

J6N.
?3... 2200 )4 0 44 34 .0 1.3 167 76 4g 373 
30... 1000 54 0 75 90 .2 1.7 350 144 100 55<i

FFB.
06... 1255 40 0 44 30 .2 2.3 162 90 57 269 
10... 7200 9(1 0 32 43 .2 1.4 224 132 52 382

MAR.
14... 1000 114 0 2? 2H .2 .7 202 132 38 335 
22... 1200 60 0 60 97 .2 1.2 312 120 71 S53

APR.
24.,. 2200 36 0 33 3ft .1 .1 1B2 70 39 263 
30... 7200 63 0 63 270 .2 .0 674 170 115 1140

MAY 
72... 1415 48 0 4« 74 .0 3.3 262 102 62 439

JUNt
1H... 2200 34 0 86 365 .4 5.9 630 175 1D6 1510 
25... 2400 104 0 58 200 .2 '.9 504 162 77 907

JULY
01... 1505 106 0 6 1? 344 .3 3.6 SOB 183 96 1360 
70... 1000! 3B 0 40 47 .? 4.1 206 86 55 323

AUG.
07... 1600 
76... 2200

5FPT.



STREAMS TRIBUTARY TO LAKE ERIE la 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

AX MI 1) MAX MIN MAX MIN MAX MI«) MAX MIN MAX MIN

Inn

2080 
2'00

1*80

940 
URO

0*0

1040

660

980 
420

MAX
T30

510 
610

280 
100 
6*"

420
600 
670 
631 
781

640

570

700 
1000 
11BO

1740 
1700

640
650

670

530

560

370

APRIL

MIN 
330

310 
240

200 
2<H 
290

330

450 
450 
410

:::
500

351

 iOO 
511 

1000

690 "o 610 llo 500 450

850 T30 300 250 360 340

MAY JUNF JULY 

MAX MIN MAX MIN MAX MIN

330 OBO 1650 U8n 1040 900

510 140 1690 1580      

1040 5RO 1T40 115C 110 6SO

4»0 3HO 13T" 980 890 490

1000 500 1680 900 880 810

1410 1030 1100 7?n 1120 1020

121? 930 1300 690 T260 850 
1300 <>RO       1260 970

400 360 340 
413 380 389

   350

      820

330

310 

310

320 
330

330

640 

430

AUGUST SEPTEMBER 

MAX MIN MAX MIN

1700 1190 1290

1310 890 850 

1640 112" 980

1160 500 990 
321 580 1130

1290 740 720

1250 8&0 1480

1560 580 1020 
1340 750   

480 

890

900 
1110

1320

620 
680

710
690

690

760 
690 
TOO

490 
740 
933

900



STREAMS TRIBUTARY TO LAKE ERIE

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO Continued 

PH (UNITS). HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

NOVEMBER DECEMBER JANUARY FEBRUARY

7.9 7.6 8.6 8.3   

7.6 7.6 B.3 8.1      

7.6 "".5 8.1 8.0       
7.5 7.5 8.1 8.0       -

7.7 7.5 8.4 8.0       
7.8 7.6 8.4 8.3      

-r.9 7.8 8.7 8.4      

" "

" "

APRIL HAY JUMP

6.5 "..  7.3 6.4 7.? 6.B

7.9 7.3    -   9.2

8.0 7.3       9.1

8.5 7.5 8.8 6.4 9.0 
8.3 7.7 7.0 6.4 9.1

8.5 8.1 8.8 8.4 9.2 
8.3 8.1 8.5 8.1 9.2

8.7 8.0 8.8 8.6 9.0

JULY AUGUST SEPTEMI

7.4 7.3 7.1

      8.0 7.8 7.0

8.5

8.6 
8.6

8.7 
8.6

8.8

8ER

7.1 

7.3

7.8

7.1

7.1

7.2 7.0



STREAMS TRIBUTARY TO LAKE ERIE 185 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO Continued 

DISSOLVED OXYGEN (BO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER OECEM8ER JANUARY FEBRUARY MARCH 

14X M1N M4X MIN MS< MIN MAX WIN MAX WIN MAX MIN

1                 :        O.I 9.6        

3.9 9.4      

A 1 0 -*

3 8.7 13.3 11.3

APRIL

i»x

I 

I

1
.0 I

15.0

W 

'.

HA

7. 
7.
7 f

fi.

6. 
6.

B.

9. 
10. 
9.

9. 

=1.

MAY

1

12.0 10. 
10. T 8. 
9.6 T. 
11.5 9. 
15.0 9.

10.9 B. 
9.8 7. 
4.0 i. 
15.0 6. 
10. 0 6.

» 7.9 
) 7.8

JUNE JULY AUGUST 

N MAX HIM MAX HTN MAX >

1            

SEPTEMBER 

IN MAX MIN

.3 6.9 5.3 

.2 7.1 4.3 

.7 8.7 ».5 

.8 7.5 6.1 

.2 6.8 5.2

.3 5.2 3.8

.3 4.8 3.0 

.7 ».5 2.9 

.6 5.0 4.5

. 5      



STREAMS TRIBUTARY TO LAKE ERIE

04212700 ASHTABULA RIVER AT ASI1TABULA, OHIO Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTflBER 

AX HIN

1.0 
1.0
1.0
0.0
9.0

B.O
6.0
T.O
T.C
7.0

7.0
7.0
7.0
S.O
9.0

o.O
0.0
9.0
9.0
9.0

t.O
8.0
7.0
6.0
5.0

5.0
0.0
1.0
1.0
0.0
9."

APRI

MAX

'0.0 
0.0
p.p
0.0
8.0

6.0
6.C
6.0
6.0
6.0

6.1
6.0
6.C
7.0
7.0

a.c
9.0
9.0
8.0
9.0

B.O
7.0
6.0
5.0
5.0

0.1
0.0
0.0
0.0
8.0
6.n

KIN

NOVEMB

Max

9.0
1.0
1.0
2.0
2.1 

2.0
2.0
2.0

11.0
9.1

".0
9.0
7.0
6.0
5.0

6.1
6.0
6.0
6.0
"f.O

2.0 
3.0
4.0
5.0 
 i.O

4.0
5.9
6.0 
7.0
6.1

 (AY

-*

9.0
9.0
1.0
1 .0
2.0 

2.0
2.0
1.0
9.0
n.o

n.O
6.0
6.0
4.0
4.0

4.0
5.0 
6.0
4.0
2.0

2.0 
2.0 
2.1
4.0 
4.0

4.0
4.1
5.1 
6.0
4.0

DECEMBER

5.0 3.0 0
4.0 3.0 0
5.0 4.0 0
5.0 4.0 0 
      0

1.0 0.0 0
1.0 0.0 D
0.0 0.0 0
0.0 0.0 0
0.0 0.0 0

1.0 0.0 0
1.0 0.0 0
2.0 1.0 0
1.0 9.0 0
0.0 0.0 0

0.0 9.0 0
1.0 0.0 0
1.1 0.0
1.0 0.0
2.0 1.0

1.0 0.0 
1.0 0.0
1.0 O.C
0.0 0.0
0.0 0.0

0.0 0.0
1.0 0.0
1.0 0.0 
1.0 0.0
1.0 0.0
1.0 1.0

JUNE

J&NUART FF3RUHRY M&RCH

.0 0.0 -     .0

.0 0.0      

.0 0.0      

.0 0.0       

.0 0.0

.0 0.0 1.0 1.0

.0 0.0 1.0 1.0

.0 0.0 1.0 1.0

.0 0.0 1.0 1.0

.0 0.0 1.0 0.0

.0 0.0 1.0 0.0

.0 0.0 1.0 0.0

.0 0.0 1.0 0.0

.0 0.0 1.0 0.0

.P 0.0 1.0 9.0

.0 0.0      

.0 0.0      

--

   1.0 0.0

1.0 1.0
   1.0 1.0
   1.0 0.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
.0 
.0

.0 

.0

.0

. 0 ! 

.0

.0

.0

.0

.0
.0

JULY HUGUS7 SEPTEKBE

9.0 7.0

9.0 7.0 
10.0 9.0 
11.0 9.0

11. 0 10.0 
11." 9.0

11. 0 O.C

U.O 3.0 

9.0 fl.O

10.1 8.0 
10.0 7.0 
13.0 9.0

14. C 2.0 
U.O 3.0

U.O 2.0

6.0

6.0 
8." 

6.0

2.0 
3.0

5.0

7.0 
7.0 
B.O

7.0

7.0 
7.0
B.O

6.0

B.O

4.1

5.0 
4.0
4.0

0.1 
1.0

3.0

4.0
6.0 
6.1

6.0

6.0 
6.0 
4.0

4.0

6.0

19. 0

19.0 
13.0 
19.0

21.0 
21.0

21. n

70.0 
20.0 
20.0

19.0

20.0 
20.1 
19.0

23.0

22.0

7.0

B.O 
7.0
B.O

9.0 
B.O

9.0

9.0
9.0 
9.0

8.0

9.0 
9.0 
9.0

9.0

0.1

:::

_
 

24.0 
24.0 
22.0

23.0

24.0 
24.0 
21.0

21.0

24.0

:::

_
 

23.0 
22.0 
21.0

21.0

22.0 
18.0 
18.0

20.0

23.0

26.0

26.0 
26.0 
25.0

24.0 
25.0

25.0

26.0 
26.0 
25.0

25.0

25.0 
25.0 
26.0

26.0

25.0

24.0

25.0 
25.0 
2S.O

24.0 
24.9

24.0

24.0 
25.0 
25.0

25.0

24.0 
24.0 
25.0

25.0

25.0

25.0

25.0

25.3 
24.0
24.0

22.0 
21.9

21.0

21.0
21.0
21.0 
20.0 
29.0

19.0

20.0 
19.0 
19.0

19.0 
19.0

19.0 
18.0

20.0

24.0

24.0
24.0 
23.0

21.0 
20.0

20.9

21.0
20.1 
20.0 
19.0 
19.0

19.0

19.0 
19.0 
18. 0

IB.O 
19.0

17.0
ir.o



S' "Wi TPI"UT»RY TT LAKF tRTF 

04" !45<jc nUF^AI ' ' prEK AT ^P'TMm E, N.Y.

LOCATION. --La* 42 "a^ "16", Ion -R'45""3", Frie C"in'y at g gi-ig «.

DRAINAGE AREA.. -1*4 sq mi. 

PFHIOD OF RECORD . -Chi-aical T lypes: October '"61 t" =:.- ;:  T| er
W?t«r tpnp»ntuT""s: net-*    I 1!"! <   S"pt>»ml" 3962.

M4b-

CAL- Nt-

UCT.
23... 1130 112 I.-1 70 11 15

NUV.
20... Iol5 41"   60 10

20... 1020 14K - 59 LI
JAN.

I... OB35 34C -- 54  >.*
f a.

0... 0^45 75 - 59 12

H i\.
U... 0935 530 1.2 30 5.^ 4.-*

A K. 
I... 1135 292 1.4 42 7.5 7.i

H Y
0915 215 2.9 = 3 «.l 7.3

JU C
2 ... IOJ5 "47 4.3 39 5.  . 1. 1

JU Y
2 ... 1200 41 1.2 4'j lr> 7. 7

AU .
2 ... 1045 AIR 1.7 46 11 11

it 7.
17... 1145 26 1.2 47 9.6 3.7

OIS-

SLL^E )
jKk-AMC TUT4L SUI US

FLUG- \l !"«" PHi S- ( 7>i (-

(Fl INU?) (r,(13l U.I (FJ4I 1 J i C 1 
iJflTt (M'-./l 1 (M./LI IMt/LI PI' /I) (".'II 1 i /I )

21. .. .1 . J? .2 .05 .10 792
NuV.

0...   .00 2.9 .16 . "ft

U L.
0. . . -- . JO 2. J .06 .25  

J N.
1... -- .00 5.1 .17 .20

MAK. 
20. . . .1 .07 1.5 .15 .19 12')

AHrt.
21. .. .4 . '1 24 .12 .C 1 1H3

MAY
22. . .2 .01 1 i 04 .06 '0*

JU *.b
24... .1 .15 1-2 -.57 .13 1 "< 

JULV
22... .3 .02 .3 .11 -C4 211

25. .. .1 .99 . ' .28 . <> 1 2^1

17. .. .? .13 .7 , '2 17 t >4

PU-
T4S-

IKI

5.t

 

_

 

 

2.5

1.7

2.7

2 .0

2.3

2.3

Hi»0-

1 r » , » -  1 
( -r./Li

220

HI

192

1 71

197 

96

131-

170

120

156

160

157

(NH4I

.04

.10

.12

.00

.04

.06

.05

,03

. Id

. la

.33

.08

MUM-
CAR-

HOfiATt

NCSS 
( w, / L 1

102

10

66

6H

30

42

40

32

38

36

5b

3ICAP-

(HCU3)

144

iJ5

15'«

125

172

81

114

149

107

Ii4

152

120

SPFC 1 -
FIC

CUNO-

(MICRO- 

WUS)

482

460

416

445

415

220

303

3<t5

240

342

380

342

ft ,1- , ctrenm f,-.

CAR-

(CQ3I (S04)

0 S2

0 75

0 57

0 50

0 40

0 27

2 41

4 <tl

0 28

0 40

0 43

0 49

CULUR
(PLATI-

PH NUM-

IIJNITSI UNITS)

S.O 22

7.7

7.6  

7.6  

R.O 

7.3 35

8.4 21

8.3 16

7.9 35

8.3 9

8.0 11

7.3 12

-i

CHLC-

(CLI

23

30

JC

42

17

8.C

12

12

17

14

19

16

TEMP

(TFG C)

11

1

C

0

0 

2

13

13

18

29

23

18



{188 STREAMS TRIBUTARY TO LAKE ONTARIO 

04231000 BLACK CREEK AT CHURCHVILLE, N.Y.

ville, 100 ft downstream from mai 

RAINAGE AREA.  123 sq ml. 

ERIOD OF RECORD.   Chemical analyses:

D1S- SILICA 
TIME CHARGE (S1U2)

UCT.

«< V. 
0... 1305 375 7.* 

0 C.

J N. 
3... 08*0 386

F a.
9... 0820 80 

MAK. 
18... 0730 1*3 

APR. 
22... 1025 398 .6 

MAY

JUNk 
23... 1330 7* 6.* 

JULY 
23... 1700 Al* 2.7 

AUG.

SEPT.

A DAILY MEAN DISCHARGE 

FLUO-

IF) (N02I IN03I

OCT. 
22... .2 .07 .* 

NUV. 
2U... .2 .05 *.6 

UfcC.

JAM. 
23...   .01 4.4 

f A.

M K. 
8... .3 .08 6.3 

A K. 
22... .3 .05 3.0 

MAY 
22... .3 .02 1.9 

JUNk 
23... .* .21 3.2 

JULY 
23... .* .00 1.5 

AUG. 
25... .3 .1* .8 

SEPT. 
18... .* .18 .*

DATE

OCT. 
2... 

N V. 
0... 

D C. 
0... 

J N. 
3...

F a.
9...

N R. 
8... 

A R. 
2... 

M Y 
2... 

JUNE

JULY

AUG. 
25... 

SEPT. 
18...

n-line tracks of Penn-Centr 

October 1961 to September

MAO- 
CAL- NE- 
CIUM S1UM SUU1UM 
(CA) IMG) (NA)

99 20 16

90 25 

16* 3* 

150 29 

92 21 17

162 27 20 

135 32 24

01S- 
SCLVEO

.14 .37

.15 .13  

.16 .11 497

.18 .51 9*0

DIS 
SOLVED

LINITY (SUN OF 
AS CONSTI- 

TINE CAC03 TUENTS) 
(NC/L) ING/L)

1035 211 1010 

1305 151 *20 

1305 253 

0840 17* 

0820 256 

0730 225 

1025 190 399 

1330 230 *85

1300 1*8 833 

12*0 128 898

al Transportation Co. 

1962, August 1966 to September 1969.

PO 
TAS 
SIUM AMMONIA 
(Kl (NH*I

*.0 .0*

  .16

.05 

.0* 

2.7 .07 

2.2 .12 

2.0 .11 

2.3 .50

NON- 
CAR-

518 265 

328 155

510 286

370 1*0

628 *81

METHY- 
LENE

ON ACTIVE 
1GNI- SUB- 
TION STANCE 
IMG/L) (MG/L)

*2 

20

9 .09 

71 .09

115 .0* 

1*8 .0*

8ICAR- CAR- CHLC- 
BONAfE BONATE SULFATE R10E 
IHC03) IC03) ISO*) ICL)

IB* 0 1*2 36

212 0 130 *2 

312 0 2*8 50 

27* 0 246 41 

232 0 115 33 

280. 0 1*5 34 

288 0 276 43 

198 6 322 66

SPECI 
FIC COLOR 
CUNO- IPLATI-

MHCIS) IUN1TSI UNITS! IOEG Cl

998 7.9   0 

691 7.6   0

961 8.1   1

741 8.0 42 13

1160 8.2 a 22

ICAL 
OXYGEN 
DEMAND 
(MG/L1

20 

22 

17 

1* 

15 

13



STREAMS TRIBUTARY TO LAKE ONTARIO io

04232000 GENESEE RIVER AT ROCHESTER, N.Y. 
(Formerly published as Genesee River at Driving Park Avenue, Rochester, N.Y.)

LOCATION. Lat 43°10'50", long 77°37'40", Monroe County, at gaging station on right bank at Rochester, 40 ft down 
stream from plant 5 of Rochester Gas and Electric Corp., and 100 ft upstream from Driving Park Avenue Bridge.

DRAINAGE AREA. 2,457 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1954 to September 1955. 
Water temperatures: October 1954 to September 1969.

EXTREMES. 1968-69:

Water temperatures: Maximum, 30.5°C Aug. 18, 1965; minimum, (1954-64, 1966-69) freezing point on several days 
in 1955-56, 1960, 1962-63, and 1968.

REMARKS. Water temperature records furnished by the Rochester tvas and Electric Corporation.

TEMPERATURE (°C> OF HATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(THICE-DAILY MEASUREMENTS AT 1030 AND 1630)

DAY
«VFR- 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 1 14 11 16 17 18 11 20 21 27 73 24 25 76 27 2fl ?<> 31 31 \r,f

OCTOBER
AM..... 19 20 19 19 1ft 17 Ift 17 16 16 16 16 16 17 17 1ft 18 18 19 18 IP 17 17 17 16 15 13 13 12 12 1? 17 
PI..... 21 21 20 18 18 17 14 16 15 1 <, 16 16 16 1ft IB 19 19 19 20 19 19 17 17 17 16 14 14 12 1? 11 11 17

NOVEMBER
AM..... 11 11 10 10 12 11 11 10 10 9 9 9 8 7 6 fc 6 7 4 4 4 4 4 4 4 4 4 4 5 4   7 
PM..... 10 10 11 11 11 12 11 10 10 8 8 fl 6 6 6 6 5 4 4 3 4 4 4 5 6 5 6 6 «   7

DECEMBER
AM..... 444543?7127233???11211?11'21111 7 
PM..... 3444432211113331112111111 122111 7

JANUARY
AM..... 11221111111123334*1111111711??? 7 
PM..... 11211121111172333*43,? 37211111?! ?

FEBRUARY
AM..... 2  22211111111111111222723721       1 
PM..... 2722221111111111222232222222       2

MARCH
AM..... 7122?2212212??? 22712343 4 5544444 ? 
PM..... 22112272233322222*3223444333444 3

APRIL
AM..... 4 4 4 4 4 4 3 3 4 4 3 3 10 1 1 11 12 1 ' 1 ') 1 I 1 1 11 1? 8 B 7 7 10 9 8 10   7

MAY
AM..... 12 12 12 12 13 12 14 16 13 13 13 13 13 12 17 14 16 15 14 16 14 1* 14 14 If, 14 16 16 17 17 1ft 14 
PM..... 12 12 12 13 12 13 13 14 13 12 13 12 11 12 13 14 15 16 16 17 15 15 16 17 17 15 15 16 17 17 18 14

JUNE
AM..... 18 18 18 18 17 17 17 17 16 Ifl 19 21 ?2 22 21 21 71 71 ?1 71 19 18 IB IB )9 ?T 71 73 ?3 22   19 
PM..... 19 21 IB 17 17 17 17 16 16 17 21 22 22 22 22 ?2 22 19 20 20 20 IB 70 1R in ?1 21 2? 22 7?   70

JULY
AM..... 22 71 19 21 22 22 21 21 2? 22 23 23 23 24 24 ?5 ?5 26 76 76 24 74 74 24 25 74 74 73 76 26 ?5 73 
PM..... 21 21 22 22 22 22 22 22 22 22 27 22 24 24 26 27 27 76 77 26 26 ?5 26 2ft 26 26 75 26 76 26 26 74

AUGUST
AM..... 25 <?* 24 24 24 24 24 24 26 25 24 24 24 25 25 25 24 25 74 73 24 73 ?3 23 23 74 23 24 24 25 76 74 
P M ..... 26 25 25 26 26 26 26 ?6 25 25 24 24 25 26 76 77 27 27 76 74 77 2? 73 75 26 2t> 76 26 26 24 74 75

SEPTEMBER
AM..... 26 25 23 26 26 26 26 25 24 23 22 23 72 2? 22 72 20 19 17 71 70 19 20 18 19 19 ?Q ?] 21 21 ~~ 7? 
PM..... 26 26 27 28 28 29 28 2* 23 23 22 2? 72 23 ?4 23 21 71 21 20 20 20 19 2? 71 71 71 19 18 19   23

04237500 SENECA RIVER AT BALDWINSVILLE, N.Y.

LOCATION. Lat 43°09'26' icng 76°19'55", Onondaga County, at Erie (Barge) Canal lock 24 in Baldwinsville, 350 ft 
upstream from gaging tation.

DRAINAGE AREA. 3,136 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1957 to September 1958. 
Water temperatures: October 1957 to September 1969.

EXTREMES. 1968-69:

Period of record:
Water temperatures: Maximum, 28.0°C July 24, 1964; minimum, freezing point on many days during winter peri 

ods.

TEMPERATURE (°C> OF HATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DA'ILY MEASUREMENT AT APPROXIMATELY 0800)

DAY AVFP- 
MONTH 1 2 3 * 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 27 23 24 ?5 ?«, 27 ?B 29 30 31 AGF

OCTOBER.. 18 18 19 18 16 16 15 14 14 14 14 15 14 1* 15 16 16 17 17 17 16 14 1* 14 13 13 1? 1? 1? 11 11 15
NOVEMBER. 10 12 12 It 11 10 999888666776654446555645   7
DECEMBER. 5 6 5 5 5 4 3 3 2 7 2 1 2 1   --                              

MARCH....                         2 1     2 4 4 3       4 * 4 3 ?     2

APRIL.... 3 3 4 4     8 8 8 8 B --   10 12 1? 11 11 11 9 9 9 9 9 9 8 9 11 10 10   9
MAY...... 11 11 1? 13 13 13 13 14 13 13 13 12 12 12 12 12 14 15 15 15 16 16 15 15 15 15 15 16 17 IB 19 14
JUNF..... 19 20 20 19 18 18 17 18 18 18 19 20 21 ?? 23 21 71 21 21 21 19 19 20 20 19 20 70 73 73 7?   70

JULY..... 22 22 22 21 23 22 27 22 22 72 73 23 23 23 23 74 75 75 76 25 25 25 24 ?4 24 74 74 74 74 24 74 23 

SEPTEMBER 25 25 24 24 24 25 24 24 23 72 22 21 2? 72 22 22 2? 20 19 19 IB IB 18 19 IB 18 18 IB 18 17   71



STREAMS TRIBUTARY TO LAKE ONTARIO 

04256000 INDEPENDENCE RIVER AT DONNATTSBURG, N.Y.

DRAINAGE AREA.   91.7 sq mi. 

PERIOD OF RECORD.   Water temperatures: October 1959 to September 1961, October 1963 to September 1969. 

EXTREMES .  1968-69 :

Period of record:

TEMPERATURE <°C) OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY 

QCT08ER
MAXIMUM
MINIMUM

NOVEMBER
MAXIMUM
MINIMUM

DECEMBER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXIMUM
MINIMUM

JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER
MAXIMUM
MINIMUM

12

1
1

1
0

o
0

1
0

0
p

10
7

17
15

18

21
18

19

13 1*

1 2
1 1

1 1
1 1

a i
0 0

0 0
0 0

1 2
0 0

11 12
8 11

19 9

19 17

2112011110011111111111111110
1000001100001111111111110000

llllllOOOOOOOOOOOOllOOOlltlO
1110000000000000000000000000

1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 0 0 1 1 1 0      
C 110000000000000000000000      

1101000000000110000111011111
OOOOOOOROOOOOOOOOOOOOOOOOOOO

18 19 21 21 21 19 19 18 13 19 20 21 21 21 22 22 19 18 17 20 21 21 19 17 19 21 21 22

to March.

AVER 
AGE

10
9

 
 

1
0

0
0

0
0

0
0

5
3

13
11

18
16

20
17

20
17

16
14

04257150 BEAVER RIVER AT MOSHIER FALLS, N.Y.

LOCATION. Lat 43°52'20", long 75°08'10", Herkimer County, at the Niagara-Mohawk Mos 
mouth oi Sunday Creek and 2.2 miles east of Number Four.

DRAINAGE AREA. 184 sq mi. 

PERIOD OF RECORD. Wate 

EXTREMES. 1968-69:

Falls Power

temperatures: October 1955 to September 1969.

Period of rd:

REMARKS. No

1969.

gara Mohawk

i. 1, 2.

OCTOBER.. 
NOVEMBER. 
DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

1 1 1 1 I

111122

1 1 1 1 1 I 1

13 13 12 12 12 11

11112

9 9 8 P 
2 3 7   
1111

^ ^ 8 9 9 B 9 9 10 B fl 8 8 7 7 10 12 12 12 11 11 17 12 17 1? 01

JULY..... 18 18 18 18 18 Ifl Ifl 18 18 19 19 1<? 19 19 19 20 20 21 71 21 21 21 21 21 21 
AUGUST...                           2 i 21 71 21 71 71 20 19 19 20 21 21 1 70 70 70 21 71



STREAMS TRIBUTARY TO LAKE ONTARIO 1Mi 

04259980 BLACK RIVER AT HUNTINGTONVILLE, N.Y.

LOCATION. Lat 43°59'01", long 75°51'43", Jefferson County, at Watertown water department dosing station at middle
of right channel at Huntington Island, 0.5 mile north of Huntingtonville, and 3.8 mile upstream of gaging station 
at Watertown.

DRAINAGE AREA.--1,876 sq mi (at Watertown gage).

PERIOD OF RECORD. Water temperatures: April to September 1969.

EXTREMES. April to September 1969:

REMARKS. This water temper

DAY
1VFP-

HONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 13 19 20 21 2? 73 ?4 ?5 76 27 ?fl 2Q 3d 31 AC,F 
APRIL....      -- 3 3   6 S 6 6 6 7 -- 9 9 11 12 11 7   8 9 9 9 9 9 -- 1 1 1 1 1 d   
MAY...... 11 12 13   13 11 14 14 14 13   11 11 9 12 12 1?   IS 16 15 16 IS 14   13 13 14 17 17 IB 1'

04260500 BLACK RIVER AT WATERTOWN, N.Y.

town, and 1.6 miles from dam at Watertown Municipal Power Plant. 

DRAINAGE AREA. 1,876 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1955 to September 1956, August 1985 to September 1969. 
Water temperatures: October 1955 to September 1959, July 1962 to March 1969 (discontinued).

EXTREMES. 1968-69:
Water temperatures: Minimum, 2.0°C on many days during January to March.

Period of record:

durini 

I EM ARKS.   Wl

city of

JAFt
UCT. 
21. ..

uuv.
15. ..

ate.
16...

JAN.

Feb.
19... 

MAK.
24...

APtt.

MAY""

JUNt
Id. ..

JULY

AUb.
22. .. 

StPT.

uCF.

NUV.
15. ..

UtC.
16. ..

JAH.
24. ..

FLo.
19...

MAh.
24. ..

APR.
2<:...

MAY

JUNL

JULY
<:4. ..

AUG.
22...

ScPF.
23...

Waterto

UMb

0345

0950

1420

0900

1200

1625

0930

1519

1432

1300

0915

1630

FLJO-
R1DE
(F)

 

 

 

.1

 

.0

.2

.1

.1

.i

.1

.1

ires: Maxii

wn .

1

DIS 
CHARGE 
(CFS)

3570

3700

4dOO

1090

2770

6790

H100

5600

4300

1220

2230

1360

NITRITE l\
(NU2)

.00

.02

.03

.02

.0:1

.03

.01

.03

.02

.01

.02

.02

SILICA 
(S102)

 

 

6.3

 

5.3

3.4

3.9

4.9

5.4

5.6

5.7

II TRATE
(MU3)

.<,

,i

.6

.7

.7

2.2

1. *

. 7

.5

.0

. i

.0

MAG- 

C4L- Nt- 
C1UM S1UH 
(CA) (Mb)

12 5.4

15 2.1

17 1.3

14 2.7

14 2.2

16 1.5

9.6 .9

11 1.4

15 2.C

16 2.7

14 1.4

13 2.3

URGAN1C TOTAL
NIFRO- PHUS-
GEN PHOPUS
(N) IP04)

.20 .07

.14 .0-J

.06 .01

.11 .10

.09 .11

.05 .11

.10 .06

.08 .C3

.19 .02

.19 .OS

.16 .12

.32 .11

SCUIUM 
(MA)

 

 

3.7

-

_

1.4

,.2

2.8

3.6

3.0

4.5

uis-
SULVEI)
SOLIDS
(RtSl-
JUE AT
lao o

 

 

 

d6

 

 

56

50

81

34

68

73

PU- 
FAS- 

S1UM AMMONIA 
1KI (\H4)

.11

.07

.12

.5 . u

.03

.03

.6 .08

.6 .13

.7 .11

.6 .31

.6 .17

  5 .12

NON-
CAR-

H4RJ- BONATE
NESS HARO-

(CA.Mb) NESS

52 26

46 18

48 15

46 12

44 16

46 12

2B 10

36 13

46 11

51 19

41 U

42 18

freezing

B1CAR- 

BJNATE 
(HC03I

32

34

40

42

34

42

22

2B

42

39

36

29

SPECI
FIC

CONJ-
UCTANCb
(rtlCRD-

96

109

114

110

107

106

63

80

105

115

99

106

CAR- 

BUNATt 
(C03)

0

o

0

0

0

0

0

0

0

0

0

0

PH

IUN1FS )

6.9

6.8

7.0

7.1

6.B

7.2

7.2

7.2

7.3

6.4

7.1

6.4

SULFATE 
( S04!

20

15

15

14

15

10

11

10

13

20

15

17

COLOR
(PLATI

NUM-

COBALT 
UNITS)

 

 

 

23

 

 

42

35

36

55

33

33

ys

CHLC- 
R1D6 
(CD

2.3

6.0

3.8

4.2

4.0

1.5

2.8

3.8

4.7

3.9

5.0

TEMP
ERATURE 
IUEG C)

9

2

0

0

0

1

B

12

20

26

 

18



STREAMS TRIBUTARY TO LAKE ONTARIO

04260500 BLACK RIVER AT WATERTOWN, N.Y. Continued 

CHtMICAL ANALYSES, HATER Y F .» .CTUbER 196B TO SEPTEMBER 1969

OCTOBER..

DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

DATE 
OCT. 
21... 

NOV. 
15... 

DEC. 
16... 

JAN.

FEB. 
19...

MAR.

APR. 
22... 

MAY 
15... 

JUNE 
19.. 

JULY 
24.. 

AUG. 
22.. 
SEPT.

18 18 18 18 16

  232   
2   222 
2 222

ALKA 
LINITY

0845 26 

0950 28 

1420 33 

0900 34 

1200 28 

1625 34 

09JO IB 

1519 23 

1432 34 

1300 32 

0915 30

TEMPERATURE <°C>

222722- 
2 7 2   2 2 
222   22

DIS 
SOLVED 
SOLIDS LOSS 

( SUM OF ON

67 12

42 11 

46 4 

64 20 

73 11 

64 25

OF WATER, OCTOBER

DAY

- 22222 
2 2 2     2 
2722 7

LENE 
BLUE CHEM- 

ACTIVE ICAL

.06 18 

.09 19 

.05 22 

.06 37 

.05 24 

.06 34

1968 TO MARCH 1969

2   22722 
2 2 2 2 ? -- 2 
2222? ?

2   2 2 7 2 7
2 7 2 2       
11111   1

ST. LAWRENCE RIVER MAIN STEM 

04260800 ST. LAWRENCE RIVER AT ALEXANDRIA BAY, N.Y.

LOCATION. Lat 44*20'15", long 75°55'15", Jefferson County, olf pier behind Post Olfice, 
river-stage gage at Alexandria Bay,

DRAINAGE AREA. 293,OOO sq mi, approximately.

PERIOD OF RECORD. Water temperatures: October 1955 to September 1969.

EXTREMES. 1968-69:

Period

REMARKS.   St Douglas Manning.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(TWICE-DAILY MEASUREMENTS AT 0800 AND 1600)

MONTH 
OCTOBER 

AM.... .
PM,.... 

NOVEMBER 
AM.....

DECEN9ER 
AH.....
PM..... 

JANUARY 
AM.....
PM..... 

FEBRUARY

MAKCH

PM..... 
APRIL 

AM.....

MAY 
AM.....

JUNE 
M.....
M.. ... 

JU Y

M... . . 
AU UST

56 'TEWBER

M.....

ft 6 6 6 654412 22 2222 2 1 1 1 1 1 1     ~   -- --   --
6 ft 6 6 6 6 4 4 J 2 2 2 2 3 7 7 1 1 1 1 1 1 1       --        

    -.   _   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 l 1 1 

111111111111127233233113444444  
1111111111122?221323334144444*  

21 21 21 21 21 21 21 22 22 22 22 22 22 2? 23 21 73 21 71 71 23 71 27 2? ?' ?' '7 72 27 ?'   
21 21 21 21 22 22 22 22 22 22 21 23 21 23 21 23 23 23 21 21 23 21 71 ?1 23 ?7 2? 77 27 7?  

22 22 22 22 22 22 22 22 22 22 20 19 19 19 19 20 20 20 19 19 19 19 10 19 10 IB 1 1) In is 17  

ATF 

16

"

\ 

7
7

11
14 

19

7? 
22

70



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04263000 OSWEGATCHIE RIVER NEAR HEUVELTON, N.Y.

DRAINAGE AREA.   973 sq mi.

*1SG- PU-

CAL- NE- IAS-
Olj- SILICA CIUK SIUM SLUIU* S I UM 

TI -1b LHAfjL (SI. 21 (LA) [ML.) (.A) (K)

uLT
J2 .. 1030 432 i.i II 2.4 4.3 I.I

04 .. 104j J41    12 i.l
ULl

lJ .. UJ) 2430   13 3.6
J Au

1 .. 12-.3 1120 (..9 14 i.9 2.9 .B

4 .. 13.5J i43ll   14 J.4

1 .. 1025 2300 5.4 13 3.4 2.3 2.7

V .. IU'0 nlou H.'. 10 2.4 1.5 .7

00... 0333 '140 4.2 1C 2.3 1.1 .0

10... OJ33 Ibjll i.l 11 2.4 1.9 .3
JULY

OJ... OJ40 int 4. J 14 2.« 2.d .5

JO... 1150 7 I 9 4.7 14 2.9 4.2 .7

2L,... 0510 347 4.7 13 2.4 3.6 .6

LIS-

SU.VtlJ
UKOAMC TUIAL SC/LIJS

tLU,- MIInO- PHUS- IribSI- HAKLI-

(FJ (f,u2l (VJil (M IP'. 41 110 Cl ICA.Mol
JAT U UWLI (MO/LI UO/LI ICG/LI (MO/LI (fo/D nu/Li

JuT .
U2... .2 .02 .2 .14 .05 6y 3(J

13...   .:j 1.0 .09 .07   48

JA .. 
21... .? .01' .7 .10 .1^ "1 31

Fed. 
1. ..   .",2 . J .09 .05   49

i!.. .0 .14 4.4 .1) .61 92 40

i'... .1 .02 .^ .10 .12 57 »3

''' I... .1 . >, .7 .L8 .C, ^4 14

10... .1 .02 .-  .19 .o>. 35 53

JULY 
00... - 1 .05 '.rf -19 .24 3h 47

AJo. 
00... .2 .00 .J .OH .10 73 47

itPT.
iD... .2 .01 .4 .25 .07 o7 42

DIS

SOLVED
ALK.A- SOLIDS LUSS

AS CONSTI- IGNI-

ocr.
02... 1030 26 61 4

04... 1045 28

13... 1000 30
JAN.
21... 1245 35 71 9

FEB.
14... 1300 33

MAK.

21... 1025 30 67 22
APK.
09... 1100 23 47 10

HAY
06... 0855 25 51 14

JUNE
10... 0935 29 49 32

JULY
08... 0940 34 71 17

AUG.
06... 1150 34 70 15

SEPT.
26... 0810 25 60 12

JICSK-
AMMUMA JUNATt 

(HH4) (HCLJ3)

.06 32

.04 34

.10 36

. 12 43

.02 40

.11 36

.OS 2B

.OB 30

.25 35

.20 42

.H 41

.13 30

i»l,N- SPECI-
CAP- FIC

lUNATc CUNIJ-

MtSS (rtlCRi)- 
(Cu/L) MHOS)

12 ' 105

13 103

18 10H

16 121

10 110

17 115

12 79

10 12

') 06

12 107

14 120

M 103

METHV-
LENE
BLUE CHEH-

SUB- OXYGEN

(HG/L) (HG/L)

~

-

_

   

 

   

 

 

 

.04 16

.04 9.0

 

CAR- ChLU-
9Uf.AT£ SULFATt SIDc 
(CU3) (SC4) (CL)

0 17 3.7

0 17 3.1

0 18 1.9

0 17 3.1

0 16 2.7

0 14 3.3

0 11 2.1

0 14 1.9

0 9.8 1.9

C 19 2.0

0 18 3.8

0 17 2.5

COLOK
(PLAT I- 

PH NUM- TfcMP-
CLitiALT EKATUKt 

(UNI TS I UNITS) (OEu C)

7.0 23 19

7.0   9

7.0   0

6.9 24 0

7.5   0

7.1 25 1

6.9 30 5

7.0 40 11

7.0 46 16

7.1 55 if

7.3 24 25

6.8 35 15



DRAINAGE AREA.--295 ,200 s.j mi, me 

PERIOD OF RECORD. Chemical a,, ,lys

UAI t

UCT.
02... 

NUV.
0',... 
DcC.
03. , . 

JAN.
21... 

FEB.
It...

21...
APK.
09. .. 

JUHL

Ob.. , 
AUG.
06.. . 

SEPT.

172

172

162

17B

162

170



til I IWcEM-t RIVER MAIN STEM

i,ike St. La

-,. <!.6 miles upsti

EXTKtMLS .-lt.6S.-69:

TEMPEKAlLRt I°C) OF WAffcR, WAlc-i VEAR OCTQBtR 1968 TO SEPTEMBER 1969 
(ONCE-BAILY MEAiJREMENl BETWEEN 1500 AND 2300)

IS ih 1 7 1 1 11 ?p 21

1' If 1'. 17 17 17 17

1 ? 1 2 I 1 0 111111

1 I 1 I 1 1 1 1 1



196 STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04269500 DEER RIVER AT BRASHER IRON WORKS, N.Y. 

LOCATION. Lat 44°53'32", long 74°41'28", St. Lawrence County, at gaging station 400 ft upstream from highway

DRAINAGE AREA. 189 sq ml.

PERIOD OF RECORD. Chemical analyses: August 1965 to September 1969.

CHEMICAL ANALYSES, KATES YEM CCTUriEK IQ68 TO SEPTEMBER 1969 

MAl,- PO-
CAL- nt- r«s- encsR- CAR- CHLC-

TIHE CHANGE (SIU2I 1CAI (MOI (NA) (K) I MK I (rlCJ3l (C03I (SC4I (CLI

0720 66   IB 7.C     .09 T> 0 1C 3.0

0830 366   18 4.0     .10 4« 0 20 2.0

OYOO 196   19 S.C     .06 57 0 21 2.0

0900 350 2.4 18 r.C 2.2 .7 .On 70 0 17 l.b

1410

1020

1.7 

2.1 

2. 3 

2.7



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

4269500 DEER RIVER AT BRASHER IRON WORKS, N.Y. Continued

BATE 

OCT.
11...

NOV.
21...

UEC.
17...

JAN.
22.. .

HES.
17...

MAK.
2l...

APk.
21...

MAY
20.. .

JU\t
23. ..

JULY
22. ..

AUG.

T IKE

0720

0330

09JO

0900

0915

OS25

1410

1020

0645

0715

ALKA- 
LINI VY 

AS
LACQ3

61

39

47

57

52

57

38

61

45

42

OIS- 

SULVtD 
SOLIDS 
(SUM Uf 
LUNST1- 
TUENTSI

--

 

 

84

--

 

64

a i

67

66

LUSS 
ON 

IGMI- 
TUN

 

 

 

35

--

 

15

ia

u

13

METHY- 

LbNE 
SLUE 

ACTIVE 
SUB 

STANCE

 

 

 

 

 

 

.04

.05

.03

.04

CHEM 

ICAL 
OXYSeN 
UtKANU

 

 

--

--

--

--

22

29

20

19

7.3 

7.1

7.7 

7.5 

7.2

7.6



PESTICIDE ANALYSES OF STREAMS IN THE ST. LAWRENCE RIVER BASIN IN OHIO 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DI- 
ALDRIN DDD DDE DDT ELDRIN 

BATE (UG/LI (UG/LI (UG/L) (UG/L) tUG/L)

STREAMS TRIBUTARY TO LAKE ERIE 

04193490 MAUMEE RIVER NEAR WATERVILLE, AT RAW WATER INTAKE

OCT.
18-22

NOV.
26-30

APR.
20-24

MAY
17-24
JUNE
18-25

JULY
10-15

AUG.
09-14

SEPT.
16-22

04198002

OCT.
07-11

NOV.
16-20

APR.
19-23

MIY
07-14

JUNE
23-28
JULY
17-22

AUG.
17-23

SEPT.
23-28

04202402

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

.00

.00

.00

.00

.00

.00

.00

.00

SANDUSKY RIVER AT FREMONT,
WATER TREATMENT

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

CUYAHOGA RIVER
TREATMENT PLANT AT,

OCT.
26-30

NOV.
16-20

APR.
22-30

MAY
0 8 - 15
JUNE
13-20

JULY
06-11

AUG.
18-25

SEPT.
16-22

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

00 .00

PLANT (LAT 41

.00

.00

.00

.00

.00

.00

.00

.00

NEAR KENT, AT
LAKE ROCKWELL

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.02

AT RAW
20 00

.00

.00

.01

.00

.00

.00

.00

.01

.00

.00

.00

.00

.01

.02

.02

.00

HEPTA- 
ENDRIN CHLOR 
tUG/L) (UG/L)

TO BOWLING GREEN

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

WATER INTAKE TO FREMONT
LONG 83 07

.00

.00

.00

.00

.00

.03

.00

.00

RAW WATER INTAKE
(LAT 41

.00

.00

.04

.00

.00

.00

.01

.00

10 55 LONG

.00

.00

.00

.00

.00

.00

.00

.00

13)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TO AKRON WATER
81 20 26)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00



PESTICIDE ANALYSES OF STREAMS IN THE ST. LAWRENCE RIVER BASIN IN OHIO 

PESTICIDE ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

HEPTA- METH- 
CHLOR OXY-

DATE
EPOXIDE CHI-OR

(UG/L) (UG/L)
LINDANE

(UG/L)

CHLOR-
DANE

(UG/L)

MALA-
THION
(UG/L)

METHYL 
PARA-
THION
(UG/LI

PARA-
THION
(UG/L)

STREAMS TRIBUTARY TO LAKE ERIE   CONTINUED

04193490 MAUMEE RIVER

OCT.
18-22

NOV.
26-30

APR.
20-24

MAY
17-24

JUNE
18-25

JULY
10-15

AUG.
09-14

SEPT.
16-22

WATER TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

04198002 SANDUSKY

OCT.
07-11

NOV.
16-20

APR.
19-23

MAY
07-14

JUNE
23-28

JULY
17-22

AUG.
17-23

SEPT.
23-28

04202402

WATER TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

CUYAHOGA RIVER

NEAR WATERVILLE,
PLANT

.00

.00

.00

.00

,00

,00

,00

,00

RIVER
PLANT

,00

,00

.00

,00

,00

.00

,00

.00

(LAT 41 28

.00

.00

.01

.00

.00

.00

.00

.00

AT FREMONT,
(LAT 41 20

.00

.00

.00

.00

.00

.00

.00

.00

NEAR KENT, AT RAW
PLANT AT LAKE ROCKWELL

OCT.
26-30

NOV.
16-20

APR.
22-30

MAY
08-15

JUNE
13-20

JULY
06-11

AUG.
18-25

SEPT.
16-22

.00

.00

.00

.00

.00

.00

.00

.00

,00

,00

,00

,00

,00

00

00

00

(LAT 41 10

.00

.00

.00

.00

.00

.00

.00

.00

AT RAW
34 LONG

.00

.00

.00

.00

.00

.00

.00

.00

AT RAW
00 LONG

.00

.00

.00

.00

.00

.00

.00

.00

WATER

WATER INTAKE TO BOWLING GREEN
83 44 201   CONTINUED

.00

.00

.00

.00

.00

.00

.00

.00

WATER INTAKE

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TO FPEMONT
83 07 131  CONTINUED

.00

.00

.00

.00

.00

.00

,OO

.00

.00

.00

.00

.00

.00

.00

.00

.00

INTAKE TO AKRON WATER
55 LONG 81 20 26)  

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

CONTINUED

,00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00



STREAMS TRIBUTARY TO LAKE HURON 

LOW-FLOW CHEMICAL-QUALITY INVESTIGATIONS IN THE UPPER RIFLE RIVER BASIN, MICHIGAN

STATION 
NUMBER

04138610 

04138615 

04138620

04138710

04138790 

04138810 

04138820 

04138850 

04138900 

04138930 

04138950 

04139000

04139510

04139540

04139650 

04139700 

04139720 

04139800 

04139850

04139870

04139950 

04140000 

04140200

04140250 

04140300

04140400 

04140500

Sh'iSLr Si^rbe;

CHEMICAL ANALYSES 

STATION NAME

VAUGHN CREEK AT LUPTON 

GAMBLE CREEK NEAR LUPTON 

OYSTER CREEK NEAR LUPTON

LAKE

HOUGHTON CREEK AT ROSE CITY

HOUGHTON CREEK AT ROSE CITY 

HOUGHTON CREEK AT ROSE CITY 

HOUGHTON CREEK NEAR ROSE CITY

WILKINS CREEK NEAR ROSE CITY 

WILKINS CREEK NEAR ROSE CITY 

HOUGHTON CREEK NEAR ROSE CITY 

HOUGHTON CREEK NEAR LUPTON

SKUNK CREEK NEAR LUPTON

UNNAMED TRIBUTARY TO RIFLE 
RIVER

RIFLE RIVER NEAR SELKIRK 

PRIOR CREEK NEAR ROSE CITY 

PRIOR CREEK NEAR ROSE CITY 

PRIOR CREEK NEAR SELKIRK

NORTH BRANCH PRIOR CREEK 
NEAR ROSE CITY

BAILER CREEK NEAR ROSE 
CITY

AMMOND CREEK NEAR SELKIRK 

PRIOR CREEK NEAR SELKIRK

KLACKING CREEK NEAR 
SELKIRK

KLACKING CREEK NEAR CAMP- 
BELLS CORNERS

KLACKING CREEK NEAR 
SELKIRK

KLACKING CREEK AT SELKIRK 

RIFLE RIVER AT SELKIRK

OF FIELD-MEASURED SAMPLES, OCTOBER 31, 1968

DRAIN 

AGE DIS- 
AREA CHARGE 

LOCATION (SO MI) (CFS)

swi SEC.

NE« SEC. 

SW« SEC. 

NEi SEC.

A

NEi SEC.

NEi SEC.

SE« SEC. 

NE* SEC. 

Swi SEC.

NEi SEC. 

NW* SEC.

swi SEC.

SE* SEC.

NE* SEC. 

Swi SEC.

NW< SEC.

SEisEC.

Nwi SEC. 

NHi SEC. 

Nwi SEC. 

NEi SEC.

swi SEC.

Nwi SEC. 

Swi SEC

Nwi SEC.

NEi SEC. 

NEi SEC. 

Nwi SEC.

SEi SEC. 

NE* SEC.

35, 

2, 

21, 

11,

31,

31, 

6, 

5,

7, 

8, 

4, 

10,

I'M

23,

3, 

24 

19, 

19, 

17,

20,

32,

2,

1, 

5,

4, 

9,

T.24 N. , R.3 E. 3.55 6.61 

T.23 N. , R.3 E. 14.1 18.0 

T.24 N. , R.3 E. 3.10 2.30 

T.23 N. , R.3 E. 25.5 30.3

T.24 N. , R.3 E. 11.6 11.2

T.24 N. , R.3 E. 13.1 18.6 

T.23 N. , R.3 E. 14.1 20.1 

T.23 N. , R.3 E. 15.0 21.2

T.23 N. , R.2 E. 9.15 17.3 

T.23 N. , R.3 E. 11.1 17.9 

T.23 N. , R.3 E. 27.0 37.6 

T.23 N. , R.3 E. 29.7 40.6

T.23 N. , R.3 E. 2.48 .74

T.23 N., R.3 E. 4.06 0.12

T.22 N. , R.3 E. 83.2 88.2 

T.23 N. , R .2 E. 3.51 4.25 

T.23 N. , R.3 E. 4.70 4.99 

T.23 N. , R.3 E. 4.86 5.38 

T.23 N. , R.3 E. 1.51 1.20

T.23 N. , R.3 E. 5.55 .52

T.23 N. , R.3 E. 3.10 1.96

T.22 N. , R.2 E. 7.51 12.5 

T.22 N. , R.2 E. 8.50 13.1 

T.22 N. , R.3 E. 9.22 14.2

T.22 N. , R.3 E. 9.95 14.0 

T.22 N. , R.3 E. 117 98.9

BICAR 

BONATE 
(HC03) 
(MG/L)

260 

264 

258 

262

246

237

222 

224 

227 

216 

222 

229 

229 

232 

246 

226 

244 

196

236

234 

227 

237 

239 

249

214

282 

264 

239

242 

243

243 

241

CAR 

BONATE 
(C03) 
(MG/L)

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

5 

4 

4 

0 

0 

0 

0

0

0 

0 

0 

0

0 

0

0 

0



STREAMS TRIBUTARY TO LAKE HURON

LOW-FLOW CHEMICAL-QUALITY INVESTIGATIONS IN THE UPPER RIFLE RIVER BASIN, MICHIGAN Continued 

CHEMICAL ANALYSES OF FIELD-MEASURED SAMPLES, OCTOBER 31, 1968

STATION
NUMBER

04138602

04138610

04138615

04138620

04138650

04138655

04138670

04138690

04138710

04138750

04138790

04138810

04138820

04138850

04138900

04138930

04138950

04139000

04139500

04139510

04139520

04139540

04139550

04139600

04139650

04139700

04139720

04139800

04139850

04139900

04139950

04140000

04140200

04140250

04140300

04140400

04140500

SULFATE 
(504)
(MG/L)

15

15

20

10

20

30

30

10

10

5

5

5

10

5

0

5

10

15

25

5

25

25

25

25

25

5

5

5

5

5

10

20

30

35

45

50

30

CHLO 
RIDE 
(CD
(MG/L)

3

3

3

2

3

3

3

3

3

3

3

4

4

9

a
8

6

6

5

3

5

4

5

5

5

2

3

4

3

5

5

7

2

2

3

i

5

NITRATE 
(N03)
(MG/L)

1.0

1.0

1.0

.5

1.5

1.0

1.0

.5

.5

<.5

1.0

1.5

.5

1.0

.5

1.0

1.0

.5

1.0

1.5

2.0

<.5

1.0

1.0

1.0

<.5

.5

1.5

1.0

2.5 

1.0

i.O

1.5

.5

.5

1.5

.5

1.5

HARD 
NESS

(MG/L)

266

224

229

216

226

235

236

200

198

164

184

189

190

183

188

190

194

201

218

190

218

184

218

216

212

186

192

197

196

210

232

228

218

222

234

237

220

NON- 
CAR 

BONATE 
HARD-

(MG/L)

9

11

13

4

11

19

34

3

4

3

2

5

4

6

6

2

6

11

16

5

18

23

19

18

16

0

0

1

0

12 

2

1

12

22

24

35

38

22

SPE 
CIFIC 
CON 
DUCT 
ANCE

MHOS)

440

430

285

420

435

450

455

380

380

330

360

365

375

370

385

380

385

400

425

375

425

360

415

415

415

365

385

400

380

385 

400

445

460

430

420

450

460

440

(UNITS)

8.1

8.2

8.2

8.1

8.2

8.2

8.1

8.2

8.2

8.0

8.2

8.2

8.2

8.1

8.1

8.2

8.2

8.2

8.2

7.8

8.2

8.0

8.4

8.4

8.4

8.0

8.2

8.2

8.2

8.2

8.2

8.2

8.1

8.1

8.2

8.2

8.2

TEMPER-

(DEG C)

5.0

4.0

5.0

4.0

4.0

4.0

4.0

4.0

4.0

6.0

5.0

6.0

10.0

7.0

6.0

6.0

6.0

4.0

4.0

5.0

4.0

6.0

4.0

4.0

4.0

7.0

4.0

5.0

4.0

6.0 

7.0

6.0

6.0

4.0

4.0

4.0

4.0

4.0

(PLAT 
INUM-

UNITS)

8

15

20

10

5

15

10

0

10

10

5

0

5

10

15

20

15

20

20

55

15

50

10

20

20

10

30

30

20

80 

15

25

15

0

0

0

0

35

TUR- 
BID-

(JTU)

0

0

0

1

0

5

0

0

0

0

0

0

0

0

50

10

0

0

0

5

0

2

0

0

0

0

0

0

0

10 

0

0

0

8

0

0

0

2



J(" STREWS TRIBUTARY TO LAKE ST. CLAIR

LOW-FLOW CHEMICAL-QUALITY INVESTIGATIONS IN THE TLIVTON RIVER BASIN, MirHIGVJ

River basin as part of a water resources investigation carried op in c-ioperation with U S. Army En

NUMBER STATION NAME LOC \TION

04160750 CLINTON RIVER AT CL.ARKSTON Nwi SEC.20, T.* N., R.9 E.

04160760 DEER LAKE OUTLET AT CLARKSTCN NW« SEC.2O, T.* N., R.9 E.

04160800 SASHABAW CREEK NEAR EAMES SE* SEC,26, T.* N., R.9 E. 20.9

0*160900 CLINTON RIVER NEAR DRAYTON PLAINS NE* SEC.23 t T.3 N., R.9 F. 79.2

0*160950 CLINTON RIVER AT SYLVAN LAKE SW* SEC.31, T.3 N., P..10 E. 107

0*161000 CLINTON RIVER AT AUBURN HEIGHTS NW« SEC,36, T.3 N., R.10 E. 123

04161100 GALLOWAY CREEK HEAR AUBURN HEIGHTS SE* SEC.18, T.3 N.. R.ll E. 17.9

0*161300 PAINT CREEK DRAIN NEAR OXFORD NW* SEC.*, T.t N. , R.lo E. 18.3 MA" 05 11.2
	AUG 26 3.22

0*161500 PAINT CREEK DRAIN NEAR LAKE ORION NE* SEC.13, T.* N., R.10 E.

0*16152* TROUT CREEK NEAR GOODISON NW« SEC.20, T.* N., R.ll E.

0*1615*0 PAINT CREEK AT ROCHESTER SE* SEC.10, T-3 N., R.I] E.

0*161570 STONY CREEK AT LAKEVILLE SE* SEC.26, T.E N., R.ll E.

0*161580 S T ONY CREEK NEAR ROMEO SW« SEC,31, T.5 N., R.ll E.

0*161760 W. BRANCH STONY CREEK NEAR WASHINC.-CN SE« SEC,25, T.* N., R.ll E.

0*161800 STONY CREEK NEAR WASHINGTON SwisEC.31, T.4 N., R.12 E.

0*161830 CLINTON RIVER AT YATES SE< SEC.13. T.3 N., R.ll E. 299

0*162500 RED RUN NEAR WARREN SE« SEC.*, T.I N., R.12 E. *'.8

0*162600 BEAR CREEK NEAR WARREN SW* SEC.3, T.I N., R.12 E. 16.0

0*162900 BIG BEAVER CREEK NEAR WARREN SW* SEC.33, T.2 N., R.I? E. 23.5

0*163*00 PLUM BROOK AT UTICA NE* SEC.7, T.2 N., R.12 E.

0*163800 PLUM BROOK AT CADY SE^ SCC.2*. T,2 N., R.17 E.

0*164000 CLINTON RIVER NEAR ERASER NW< SEC.20, T .2 N., R.13 E.

0*164010 N. BRANCH CLINTON RIVER AT ALMONT NE* SEC.28. T.6 N., R.12 E.

0*16*0*0 NEWLAND DRAIN NEAR ROMEO SW< SEC.19, T.5 N., R.13 E.

0*16*050 N. BRANCH CLINTON RIVER NEAR ROMEO NW* SEC.31, T.5 N., R.13 E.

0*16*100 E. POND CREEK AT ROMEO SE< SEC.27, T.5 N., R.12 E.

0*16*150 N. BRANCH CLINTON RIVER NEAP MEADE NE* SEC.34, T.* N., R.13 E.

0*16*210 COON CREEK NEAR MEADE SW< SEC.25, T.* H., R.13 E.

0*16*250 TUPPER BROOK AT RAY CENTER NW<SEC.23, T.* N., R.13 E.

0*16*300 E. BRANCH COON CREEK NE* SEC.23, T.5 N., R.13 E. 13.

0*16*350 HIGHBANK CREEK NEAR ARMADA NW« SEC.6, T.A N., R.I* E. 1*.



STREAMS TRIBUTARY TO LAKE ST. CLAIR 

LOW-FLOW CHEMICAL-QUALITY INVESTIGATIONS IN THE CLINTON RIVER BASIN, MICHIGAN Continued

CHEMICAL ANALYSES OF C IELD-MEASURED SAMPLES

STATION 
NUMBER

04160760

04160800

04160900

04160950

04161000

04161560

04162500

04162600

04163400

04163600

04164000

04164010

04164040

04164300

04164350

04164365

DATE

ftUG 26

MftY 05 
AUG 26

ftUG 26

MftY 05 
ftUG 26

MftY 05 
ftUG 26

MAY 05 
ftUG 26

AUG 26

AUG 26

ftUG 26

AUG 26

ftUG 26

MAY 05 
AUG 26

MftY 05 
ftUG 26

4UG 26

AUG 26

AUG 26

MAY 05 
AUG 26

MAY 05 
AUG 26

AUG 26

MftY 05 
AUG 26

MAY 05 
AUG 26

MAY 05 
AUG 26

MAY 05 
AUG 26

MftY 05 
AUG 26

ftUG 26

AUG 26

AUG 26

ftUG 26

ftUG 26

MAY 05 
AUG 26

MftY 05 
ftUG 26

MAY 05 
ftUG 26

BICAR 

BONATE
(HC03! 
(MG/L1

313

256 
227

248

201 
210

205 
193

240 
211

329

273

241

276

273 
278

253
307

269
313

206

239 
226

250

436 
312

239 
212

290

300 
304

266 
95

267 
244

342 
333

266 
296

272

265

266

2 86 
283

280

238 
339

223 
210

246 
224

CAR- 

HONATE 
(C03)

(MG/L1

0 
0

0 
0

0

4 
0

0 
0

0
0

0 
0

0
0

0 
0

0 
0

0 
4

5 
0

0 
2

4
1

0 
3

0 
3

0 
12

0 
0

0 
0

0 
8

0 
0

0 
0

0 
4

0 
0

5 
12

0 
5

0 
6

0
0

0

6 
0

0 
0

0 
0

SULFftTE

(MG/L)

35
45

40 
30

40

35 
30

35 
35

40 
100

65 
65

75 
50

45 
35

30 
20

45 
35

25 
30

30 
35

30 
20

35 
20

45 
55

150
140

130 
70

100 
70

80 
95

75 
25

65 
70

20 
65

100 
95

95 
70

35 
20

70 
55

50

95

150 
60

100 
75

100 
80

CHLO 

RIDE

IMG/L)

22 
27

26 
22

21

4 
36

63 
65

67 
110

80 
47

1.5 
15

26 
23

24 
20

26 
26

14 
15

17 
16

16 
15

16 
15

55 
92

116 
202

153 
77

110 
92

104 
98

98 
120

65 
87

18 
17

26 
24

27 
39

29 
30

36 
42

42 
42

28-

44 
30

45
70

56 
73

HARD 

NESS

(MG/L)

304

252 
216

238

227 
210

216 
204

248 
262

346 
362

305 
275

239 
230

264 
248

270 
264

279

252 
267

242 
194

234 
214

258 
262

458 
382

362 
236

342 
276

352 
397

316 
166

284 
246

341 
328

336 
336

358 
301

254 
262

311 
272

330 
284

329

362
316

315 
276

321 
278

SPE 

CIFIC 
CON 
DUCT 

ANCE

MHOS)

540 
590

530 
455

460

500 
460

530 
530

700 
640

700 

575
520 

510
490 

540
470 

560
510

480 
530

495 
540

470 
380

485 
410

645
755

1320 
1250

1100 
660

955 
600

900 
960

900 
610

780 
780

640 
595

660 
640

710 
620

530 
530

650 
595

700
600

650

750 
645

690 
600

710 
695

(UNITS) 

7.7
7.7

6.2 
8.2

8.0

8.4 
7.9

8.2 
8.2

7.8 
7.6

6.0 
8.1

7.9
7.9 

8.0
8.1 

8.0
8.2

e'.4

6.4
7.9

8.2 
8.3

6.4 
8.3

eU

7.9
8.3

8.0 
6.5

7.8 
7.5

7.3

6,0 
8,4

7.9 
7,2

7.7 
7.6

8.3 
6.3

8.1 
8.0

8.6

8.3

els

7)5

6.2

8.4 
8.2

8.0 
6.1

8.2
7.9

TEMPER-

(DEG Cl

14.0 
18.0

15.0 
23.0

19.0

19.0 
22.0

18.0 
26.0

18.0 
23.0

17.0 
18.0

14.0
17.0 

14.0
21.0 

14.0
18.0 

15.0
22.0 

14.0
21.0

15.0 
22.0

22.0

15.0 
25.0

17.0
24.0

19.0 
27.0

19.0 
24.0

19.0
22.0

18.0 
27.0

19.0 
28.0

17.0 
25.0

14.0 
22.0

19.0 
25.0

17.0
26.0 

16.0
22.0

18.0 
24.0

18.0
21.0

::
20.0 
22.0

19.0

19.0 
24.0



204 STREAMS TRIBUTARY TO LAKE ST. CLAIR

LOW-FLOW CHEMICAL-QUALITY INVESTIGATIONS IN THE CLINTON RIVER BASIN, MICHIGAN Continued 

CHEMICAL ANALYSES OF FIELD-MEASURED SAMPLES

DRAIN 

AGE DIS- IRON
STATION AREA CHARGE (FE> 
NUMBER STATION NAME LOCATION (SO MI) SATE (CFS) (MG/L)

0416*385 E. BRANCH COON CREEK AT MEADE SH* SEC.36, T.4 N., R.13 E. 45.3 MAY 05 10.6 .30
AUG 26 0

04164400 DEER CREEK NEAR MEADE Nw4sEC,6, T.3 N.i R.14 E. 12.7 MAY 05 3.12 .20
AUG 26 2.46

NH* SEC.2, T.2 N. , R.13 E. 199 MAY 05 77.7 .25
AUG 26 11.2

SE* SEC.2, T.3 N., R.12 E. 22.2 MAY 05 14.1 .15
AUG 26 1.08

04164800 MIDDLE BRANCH CLINTON RIVER AT MACOMB SW*SEC.5, T.3 N., R.13 E. 41.0 MAY 05 19.8 .15
AUG 26 1.53 .15

04165000 MIDDLE BRANCH CLINTON RIVER NEAR MT. NHi SEC.4, T.2 N., R.12 E. 48.8 MAY 05 20.8 .1 
CLEMENS AUG 26 .BZ

04165200 GLOEDE DITCH NEAR HALDENBURG SwisEC.32, T.3 N., R.13 E. 16.0 MAY 05 8.91 .15
SEP 03

04165500 CLINTON RIVER AT MT. CLEMENS CLAIM 546, T.2 N., R.13 E. 734 MAY 05 521 .15
AUG 26 163

04165550 HARRINGTON DRAIN NEAR CADY CLAIM 628, T.2 N., R.13 E. 15.9 MAY 05 1.48 .15



STREAMS TRIBUTARY TO LAKE ST. CLAIR

CHEMICAL-QUALITY INVESTIGATIONS IN THE CLINTON RIVER BASIN, MICHIGAN Co 

CHEMICAL ANALYSES OF FIELD-MEASURED SAMPLES

STATION

04164400

04164500

04164600

04164800

04165000

04165200

04165500

04165550

MAY
AUG

MAY
AUG

MAY
AUG

MAY
AUG

MAY
AUG

MAY
SEP

MAY
AUG

MAY
AUG

TE 

05
26

05
26

05
26

05
26

05
26

05
03

05
26

05
26

BICAR 
BONATE 
(HC03)

226
222

280
283

264
254

251
270

252
282

229
141

268
254

262
268

CAR 
BONATE 
(C03)

0
0

0
0

0
0

6
6

0
0

0
0

0
0

44
0

SULFATE 
(S04)

110
190

85
70

60
60

75
50

80
60

80
50

70
80

110
65

CHLO 
RIDE 
(CD

43
45

42
44

47
48

49
45

51
58

71
59

56
75

125
67

HARD 
NESS 
(CA.MG)

310
376

320
296

292
260

296
276

296
290

296
179

296
275

389
220

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- PH

660 8.2
775 8.1

675 8.0
655 8.1

660 8.2
640 8.0

655 8.4
635 8.4

700 8.1
285 8.0

735 8.2
500 7.6

690 7.8
790 7.6

960 9.0
610 8.0

TEMPER 
ATURE 

(DEC  "

19
23

18
23

14
19,

16
23

16
23

17,
20,

18,
21,

22,
25.

.0

.0

.0

.0

.0

.0

.0
,0

,0
,0

.0
,0

.0

.0

,0
.0



206 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO LAKE SUPERIOR 

040145OO BAPTISM RIVER NEAR BEAVER BAY, MINN. 

LOCATION.--Lat 47°20'15", long 91°12'00", in SEjNEj sec.15, T.56 N., R.7 W., Lake County,

7 miles northeast of village of Beaver Bay. 

DRAINAGE AREA.--14O sq mi.

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

right bank 30 ft up-

OCT

oc

APR 
APR 
APR 
APR 
APR

APR 
APR 
APR 
APR

DATE 

1, 1968..

22........ 
23.. ...... 
2*. ....... 
25........
26........

29'.'.!'.!'.'..

3P-. ......

MEAN 
DISCHARGE 

(CFS) 
240

2060 
1620 
1?<»0 
1120 
1090

941 
SOfl 
757 
696

915

MEAN 
CONC6N 
TRATIO 
IMP/LI

3 

1

LOAO 
I TONS I 

2.6 
1.7 

56

5.2 
2.P 

1.2 
1.0
l.R 
1.6 
1.6

1.6 
1.6 
1.5

NOV \.
NOV 2.
NOV 3.
NOV 4.
NOV 5.

NOV 6.
NdV 7.
NOV 26.
PR 5,

MFSN
niSCHARRF 

ICFSI 
240 
205 
19S 
175 
16S 

155 
150 
124

49B
710
B56

1030
1410
IflSO
2110
2060

2120
1940
1710
1S30
2020
665
549
465

6B5 
lOSO 
915 

691 
522 
433 
374 
330

04018750 ST. LOUIS RIVER AT FORBES, MINN. 

LOCATION.--Lat 47°21'48", long 92°35'56", in NEjSE} sec.3, T.56 N., R.18 W., SI

CflNCFN- 
TR/STION 
IMK/L)

Forbes, 1.8 miles upstream from Elbow Creek. 

PERIOD OF RECORD.--August 1964 to September 1969.

TEMPERATURE t°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

LOAD 
(TONS! 

1.3 
.55 
.53 
.47 
.S9 

1.3 
1.2
.67 

13 
12

3.B 
3.3 
3.0



STREAMS TRIBUTARY TO LAKE SUPERIOR

04018750 ST. LOUIS RIVER AT FORBES, MINN. Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN INDIANA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

TEMPER
ATURE
(DEC C)

NI
TRATE
(N)

(MG/L)

AMMONI4

GEN
(N)

(MG/L)

ORGANIC

GEN
(N)

(MG/L)

DIS- 
SOL-
VED-

PHORUS
(P)

(MG/L)

STREAMS

TOTAL

PHORUS
(P)

(MG/L)

TRIBUTARY

SOLVED
OXYGEN
(MG/L)

TO LAKE

CENT
SATUR
ATION

ERIE

COLI-
FORM

ONIES
PER

100 ML)

SPE 
CIFIC
CON-

ANCE
(MICRO-
MHOS)

DIS 
SOLVED
SOLIDS

DUE AT
180°C)
IM6/L)

COLOR 
(PLATI 
NUM- 

COBALT 
UNITS)

04178100 ST. JOSEPH RIVER 4T OHIO-INDIANA BORDER NEAR NEWVILLE (LAT 41 22 29 LONG 85 48 41)

JUL 30 
AUG 06 
SEP 03



APR 23 1100

APR 23 1110

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- 
SOLVED

ALKA- SOLIDS
BICAR- CAR- LINITY CHLO- (RESI- HARD- 

DIS- BONATE BONATE AS SULFATE RIDE NITRATE DUE AT NESS 
CHARGE (HC03) (C03) CAC03 (S04) (CD (N03I 180»C) (CA.MGI 
(CFS) (Mb/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LI

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04044563 BIG CREEK NEAR HARVEY (LAT 46 26 04 LONG 087 19 04)

64 0 52 8.4 2.0 1.5 85 62 

04044574 CEDAR CREEK NEAR HARVEY (LAT 46 27 24 LONG 087 21 23)

76 0 62 6.0 2.0 .2 83 66 

04044583 CHERRY CREEK NEAR HARVEY (LAT 46 28 07 LONG 087 21 531

102 0 84 7.6 2.0 .1 112 90 

04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT (LAT 46 29 57 LONG 087 53 11 I

NON- 
CAR 

BONATE 
HARD 
NESS 
(MG/LI

OCT
JAN
MAR
APK
APR

JUN
JUN

OCT
NOV
DEC
JAN
MAR
APR
APR
MAY
JUN
JUN

JAN
AUG
SEP

NOV

MAR 
APR
APR
MAY
JUN
JUN
AUG
SEP

AUG
SEP

OCT

DEC
FEE

APR
APR
MAY
JUN
JUN
AUG
SEP

10
22
05
03
22

Oi
17

10
12
10
22
05
03
22
12
03
17

21
18
08

12

04 
02
22
12
03
16
18
08

19
08

08

10
04

03
22
12
03
17
26
09

1650
1300
1520
0900
1340

1345
1420

1625
1740
1430
1145
1150
0930
1230
1210
1315
1355

1200
1305
1230

0930

0910 
1410
1500
1445
0930
1700
1340
1330

1200
1210

1115

1100
1030

1020
1000
0900
1145
1015
1200
1530

108
33
31
28
 

47
50

04 C

10
 
 
10
 
 
 
 
 
 

0405

18
335

9.0

30

-

 
3
1
1

.0

.0

04

32
35

0

690

298
285

 
 

1220
360
350
 
 

04057870 LAKE LORY OUTLET NEAR REPUBLIC (LAT 46 26 28 LONG 087 55 52)

04058100 MIDDLE BKANCH ESCANABA RIVER NEAR PRINCTON (LAT 46 19 02 LONG 087 30 07)

04058120 GREEN CREEK NEAR PALMER (LAT 46 22 42 LONG 087 32 24)

04058500 EAST BRANCH ESCANABA RIVER AT GWINN (LAT 46 17 10 LONG 087 26 001

04062400 MICHIGAMME RIVER NEAR WITCH LAKE (LAT 46 14 48 LONG 088 00 451

04106000 KALAMAZOO RIVER AT COMSTOCK (LAT 42 17 05 LONG 085 30 501 

1460 244 0 200     3.6 306 260

04106300 PORTAGE CREEK NEAR KALAMAZOO (LAT 42 14 46 LONG 085 34 53) 

48 250 0 205     3.1 290 242 

04106770 KALAMAZOO RIVER NEAR COOPER CENTER (LAT 42 22 38 LONG 085 34 451 

880 272 0 223     2.2 384 298

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

175
250
260
220
270
220
105
175
285
235

340
105
105

245
300
325
360
330
160
210
290
270
335
330

155
140



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN'MICHIGAN

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

COLOR
(PLAT- TUR- 

TEMP- INUM- BID- 
PH ERATURE COBALT ITY 

BATE IUNITS) (BEG C) UNITS) (JTU)

STREAMS TRIBUTARY TO LAKE MICHIGAN CONTINUEB

04057800

04057

APR 23 7.9 3

MIBBLE .BRANCH ESCANABA RIVER AT HUMBOLDT

OCT 10
JAN 22
MAR 05
APR 03
APR 22
MAY 12
JUN 03
JUN 17

70 LAKE LORY OUTLET

OCT 1U
NOV 12
DEC 10
JAN 22
MAR 05
APR 03
AKR 22
MAY 12
JUN 03
JUN 17

04058100 MIBBLE BRANCH ESCANABA

04058500

04062400

JAN 21
AUG 18
StP 08

OCT 09
NOV 12
DEC 11
MAR 04
APR 02
APR 22
MAY 12
JUN 03
JUN 16
AUG 18
SEP 08

EAST BRANCH ESCANABA

AUG 19
SEP 08

6.8
7.7
7.1
6.8
5.7
6.9
6.7
6.9

NEAR

7.0
7.9
7.3
7.8
7.2
6.8
6.8
7.4
7.5
7.6

RIVER

8.1
7.7
7.9

7.7
7.8
7.8
7.5
7.4
7.4
7.7
7.9
7.9
7.9
8.1

RIVER

7.5
7.4

10
0
0
0
2
7

12
15

(LAT 46

140
80
70
75
70
90

115
140

REPUBLIC (LAT 46 26 28

10
2
0
0
0
0
2
7

12
16

NtAR PRINCTUN

0
22
19

11
1
0
0
0
2
9

10
17
18
13

AT GWINN (LAT

17
14

MICHIGAMME RIVER NEAR WITCH LAKE (LAT 46

OCT 08
NOV 12
BEC 10
FEB 04
MAR 19
APR 03
APR 22
MAY 12
JUN 03
JUN 17
AUG 26
SEP 09

AfR 15

7.0
7.2
7.2
6.9
7.6
7.2
6.4
6.5
7.2
7.3
7.9
7.7

7.7

11
3
 
0
1
1
4
7

13
9

20
15

16

100
100
220
150
6U

110
93
50
80

125

(LAT 46

20
60
50

55
20
20
10
20
45
45
75
85
60
55

29 57 LONG 087 53 11)

33
15
15
15
10
10
32
35

LONG 087 55 52)

25
50
80
35
25
40
20
5.0

10
37

19 02 LONG 087 30 071

5.0
.5

1.1

10
10
15
5.0
5.0

10
10
5.0

20
.5
.6

46 17 10 LONG 087 26 00)

50
40

14 48

100
105
105
100
70
75

1 5
0
0
0
0
0

"

.5

.4

LONG 088 00 45)

20
20
25
20
20
20
5.0

15
15
22

.3

.5



ANALYSES OF SAUPLES COLLECTED AT UISCELLANEOUS SITES IN UICH1GAN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEARS OCTOBER 1967 TO SEPTEMBER 1969

MAR

OCT 
NOV 
DEC 
JAN 
FEB

OCT 
NOV

JAN 
FEB 
MAR

OCT 
NOV 
DEC

FEB 
MAR

OCT 
NOV 
DEC 
JAN 
FEB

AUG 
SEP

NOV 
DEC 
JAN 
FEB

AUG

NOV 

JAN

JAN 
APR 
JUL 
SEP 
OCT 
NOV

DEC 
JAN 
FEB

AUG 
SEP 
OCT 
NOV 
DEC 
JAN 
FEB

06

24 
07 
12 
30 
25

08 
05

08 
05 
12

07 
06 
12

06 
13

07 
05 
12 
09 
06

06 
10

05 
11 
08 
05

12

11 

15

03 
02 
09 
03 
02 
04

17 
21 
16

16 
07 
12 
09 
14 
10

1320

04065300

1700 
1300 
1420 
1300 
1400

1130 
1230

0915 
0850 
0845

1010 
1330 
1435

1235 
1135

1330 
1600 
1045 
1030 
0935

SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO-

510

WEST E

57 
36 
27 
47 
24

26
17

31 
19 
04

1030 
883 
947

528 
719

267 
246 
273 
238 
216

04126000

1750 1600 
1850 670

1610 
1430 
1305 
1340

1050

1030 

1310

1230 
1500 
1530 
1810 
1030 
1635

440 
380 
010 
460

144

140

144

50 
67 
41 
45 
47 
48

0413150 

1R
1450 75 
1520 36 
0840 42

04139000

1020 
1050 
0915 
1235 
0905 
1215

36 
48 
43 
44 
39 
38

0 
0

RANCH STURGEON

6 
2 
0 
0 
0

9 
6
1 
0 
0
0

8 
6 
2 
0 
0 
0

9 
6
1 
0 
0 
0

MAN1STEE RIVER

22
15

8 
1 
0 
0

10

160 
160

DATE TIME

SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- 
(CFSI (DEG Cl MHOS)

JUN 
JUL 27

RIVEft NEAR RANBVILLE 

250 MAR 26

275 JUL 
210 AUG 
260

380 
330 
350 
350 
325 
355

420 
265 
300 
270 
300 
325

360 
300 
295 
295 
315 
330

NEAR MANISTEE

300 
325

280 
310 
333 
320

330

4 375 
0 325 
1 345

STREAMS TRIBUTARY TO

0 360 
6 315 

20 355 
15 380 
13 380 
7 350

3 RAINY RIVER NEAR OCOUEOC (L

18 440 
3 425 
0 300 
1 360 
0 300

HOUGHTON CREEK NEAR LUPTON (

13 
8 
4 
1 
2 
0

380 
380 
370 
355 
375 
405

APR 
MAY
JUN 
JUL 
AUG 
SEP

APR 
MAY
JUN 
JUL 
AUG

APR 
MAY 
JUN 
JUL 
AUG

(LAT

APR

JUN 
JUL 
AUG 
SEP

FEB

MAY
JUN

LAKE

JAN 
APR 
JUL

01 
06

10

03
16

03

10 
08 
05

07

09 
08 
05 
16 
06

44

01

04 
16 
06 
04

1525

(LAT 46 00 

1040

1140

0830

0850

1525

1540 
1205 
1300

0950

1400 
0840 
0920 
1435 
1420

525

45 LONG 087 

45

21

251

137

99

2100 
1180 
1030

1070

620 
294 
277 
298 
283

16 14 LONG 086 11 56)

0830

1620 
1000 
1020 
1000

HURON

20 
15 
15

1520 
1600 
1255

AT 45 24 30 LONG 

MAR 18 1450

AUG 13 
SEP 09

LAT 44

MAR 10 
APR 14 
MAY 14 
JUN 09 
JUL 15 
AUG 11 
SEP 10

0815 
0925

23 45 LOt'G

1305 
1025 
0845 
1130 
0935 
1040 
1005

3770

1540 
2550 
2250 
1960

301

55 
101 
35

084 10 451 

20

21 
5.1

064 02 501

45 
67 
61 
45 
39 
37 
37

20

58 41) 

0

18

9 
16

19

17

6
13 
14

17

6 
3 
0
7 
6 
4

1 
5

14 
20 
20 
20

1 
4

3 
2 
5

15

3

20 
11

3
8 
8 

13 
16 
14 
10

260 

225

330 

260

320 
345

350

210 
305 
290

300

215 
300 
300 
305 
315 
345

325 
260

295 
280 
305 
335

310 
320

395 
375 
305 
340

385

285 
380

285 
355 
365 
350 
350 
325 
345



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25»C), WATER YEARS OCTOBER 1967 TO SEPTEMBER 1969

DATF

SPECIFIC 
TEH- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO-

SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO-

STREAMS TRIBUTARY TO LAKE HURON  CONTINUED

04140000 PRIOR CREEK NEAR SELKIRK ( LAT 44 20 06 LONG

AUG 
SEP

NOV
DEC 
JAN
FEB

AUG
SEP
OCT
NOV
DEC
JAN
FEB

13

13
10

11

14
16
08
11
10
15
10

1355

1135
1425

0800

04141000

1315
 

1655
1700
1320
0850
1505

6.7

10
12

16

SOUTH BRANCH

.02

.09

.14

.10

.10

.13

.19

17

2
0

0

SHEPARDS

22
19
12
5
0
0
0

370

420 
390
455

420

CREEK

425
580
640
600
640
680
600

MAR

MAY

JUL
AUG 
SEP

NEAR SELKIRK

MAR
APR
MAY
JUN
JUL
AUG
SEP

12

14

14
11 
10

(LAT

11
16
15
09
16
11
10

0800

1350

1610
1505 
1405

44 18

1530
0740
0750
1540
1020
1720
1605

084 04 06)

9.8

27

9.8
6,8 
6.4

28 LONG 084

.16

.58

.31

.13

.05

.03

.02

0

18

26
18 
12

05 13)

0
10
7

16
22
18
13

430 
345
340

3 TO
345 
320

565
480
485
465
450
490
500

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

BATE

DIS
SOLVED

DIS- IRON
CHARGE (FE) 
(CFS) IUG/L)

MAG
NE
SIUM
(MG) PH 

IMG/L) (UNITS)

ALKA
LINITY

AS
CAC03 
IMG/L)

FLUO-
RIDE
(F) 

IMG/L)

ST. LOUIS RIVER

MAR 10
JUN 23

DATE

MAR 10
JUN 23

04024000 ST. LOUIS 

1840 810 6.8 7.4

CAR-
SODIUM BONATE
(NA) (C03)

IMG/L) (MG/L)

6.3 0
5.6 0

SULFATE NITRATE
(S04) (N03)
IMG/L) (MG/L)

19 .4
19 .5

BICAR
BONATE
(HC03)

DATE (MG/L)

RIVER AT 

59

BORON
IB)

(UG/L)

80
100

CHLO
RIDE
ICL)
(MG/L)

SCANLON 

.3

.2

SODIUM
AD

SORP
TION

RATIO

.3

.3

NITRATE
(N)

(MG/Ll

DIS
SOLVED
ALUM
INUM

IUG/L)

MAIN STEM

NON-
CAR

BONATE
HARD-

(MG/L)

(LAT 46 42 12 LONG

700 

DIS

SOLVED
1 SOLIDS

(RESI
DUE AT
180°C)
IMG/L)

138
121

HARD
NESS
(CA.MG)
(MG/L)

21

PHOS
PHATE
IP04)
(MG/L)

_
 

TEMPER
ATURE
(DEG C)

COLOR ORTHO
IPLATI- PHOS-
NUM- PHATE

UNITS) IMG/L)

092 25 07)

90 .05 

DIS-
SOL-
VED-

PHOS-
PHORUS SILICA
IP) (SI02)

(MG/L) IMG/L)

11
.02 5.8

DIS

SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

SPE
CIFIC
CON

DUCT
ANCE

MHOS)

152

CAL
CIUM
ICA)

IMG/L)

19
16

DIS
SOLVED
MAN

GANESE 
(MN)

(UG/L)

50
30

PO
TAS
SIUM
IK)

IMG/L)

1.6
1.2



212 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG- PO-
CAL- NE- TAS- BICAR- CAR- CHLO-

DIS- SILICA CIUM SIUM SODIUM SIUM AMMONIA BONATE BONATE SULFATE RIDE
CHARGE (SI02) <CA) (MG) (NA) (K> (NH4) (HC03) (C03) (S041 (CD

STREAMS TRIBUTARY TO LAKE ONTARIO

04241200 WEST BRANCH FISH CREEK NEAR BLOSSVALE (LAT 43 16 26 LONG 075 38 58) 

APR 30 1300 513 2.1 11 3.4 1.6 .5 .09 38 0 9.5 2.5

04242500 EAST BRANCH FISH CREEK AT TABERG (LAT 43 18 06 LONG 075 37 09) 

APR 30 1345 887 1.6 6.6 1.5 .6 .2 .05 19 0 7.2 .7

04242800 WOOD CREEK NEAR NEW LONDON (LAT 43 13 18 LONG 075 35 38)

APR 30 1220 139 2.5 30 7.5 6.0 1.0 .15 106 0 15 10 

04242860 ERIE (BARGE) CANAL AT SYLVAN BEACH (LAT 43 11 42 LONG 075 43 45)

04243530 ONEIDA CREEK AT ONEIDA VALLEY (LAT 43 09 15 LONG 075 43 17)

SEP 30 1255 24 2.7 156 28

04243700 CANASERAGA CREEK NEAR LAKEPORT (LAT 43 05 53 LONG 075 51 04)

APR 30 0830 57 3.2 114 24 6.4 1.4 .08 241

04243800 COWASELON CREEK AT ONIONTOWN (LAT 43 07 02 LONG 075 49 51)

APR 30 0905 203 3.6 148 25 10 1.6 .11 281

04245500 CHITTENANGO CREEK AT BRIDGEPORT (LAT 43 09 18 LONG 075 58 18)

APR 30 1615 679 1.9 90 16 8.1 1.4 .08 215

APR 29 1320 116 1.6 7.4 2.3 1.2 .4 .08 25

04245900 ONEIDA LAKE USGS STATION NO. 9 (LAT 43 11 00 LONG 075 44 40)

8.3 5.0 1.1 .12 104
6.4 3.3 .7 .07 78
7.4 4.7 .9 .45 94

04245934 ONEIDA LAKE USGS STATION NO. 12 (LAT 43 11 40 LONG 075 51 10)

OCT 23 1105   4.3 42 8.3 5.1 1.0 .09 104 0 48 8.8
NOV 26 1430   .0 41 9.6 5.3 .8 .07 104 0 53 9.0
MAR 11 1510   4.5 17 4.7 3.1 .6 .06 55 0 13 5.0
AUG 14 1405   2.8 40 7.4 4.8 .9 .34 98 1 48 8.3

FEB 13 1200   3.5 30 7.0 3.9 .8 .08 83

04245954 ONEIDA LAKE USGS STATION NO. 14 (LAT 43 11 20 LONG 075 56 00)

JAN 07 0930   .4 42 9.4 5.0 1.1 .00 110
FEB 13 1500   4.4 23 5.9 3.4 .6 .04 69

04245955 ONEIDA LAKE USGS STATION NO. 15 (LAT 43 12 20 LONG 075 55 20)

NOV 26 1245   .0 41 9.5 5.2 .9 .13 104

NOV 26 1305   .0 43 9.8 5.4 .9 .07 106 0 53 9.5
MAR 11 1330   4.7 33 8.3 5.2 1.1 .04 97 0 33 8.7
AUG 14 1020   3.3 41 7.4 4.7 .9 .18 98 1 49 8.5

04245995 ONEIDA LAKE USGS STATION NO. 21 (LAT 43 14 00 LONG 076 05 40)

OCT 24 0855   1.6 42 8.5 5.2 1.2 .16 106 0 51 9.0
NOV 26 1330   .3 40 9.8 5.3 .9 .04 104 0 53 9.0
AUG 14 0940   4.4 40 7.5 4.8 .9 .36 96 2 46 8.3

04246000 ONEIDA LAKE AT BREWERTON (LAT 43 14 24 LONG 076 08 30)

1.1 37 7.8 4.4 1.1 .49 100 0 41 7.9

	MAG- PO-
CAL- NE- TAS- BICAR- CAR- CHLO-

DIS- SILICA CIUM SIUM SODIUM SIUM AMMONIA BONATE BONATE SULFATE RIDE
CHARGE (SI02) (CA) (MG) (NA) (K) (NH4) (HC03) (COS) (S04) (CD

DATE TIME (CFS) (MG/D (MG/L) (MG/D (MG/L) (MG/D (MG/L) (MG/L) (MG/L) (MG/D (MG/L)

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04269825 SALMON RIVER AT MOUNTAIN VIEW (LAT 44 42 13 LONG 074 08 39)

SEP 04 1600   3.6 16 2.2 1.3 .2 .15 55 0 6.1 .2

04269850 HATCH BROOK NEAR OWLS HEAD (LAT 44 40 59 LONG 074 11 32)

SEP 04 1420   10 11 2.7 1.5 .2 .11 39 0 5.5 .2



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- SPE-
SOLVED NON- CIFIC

ORGANIC TOTAL SOLIDS CAR- CON-
FLUO- NITRO- PHOS- (SUM OF HARD- BONATE DUCT-

DATE 

APR 30

APR 30

SEP 30 

APR 30 

APR 30

APR 30 
AUG 14

OCT 23 
NOV 26
MAR 11 

FEB 13

FEB 13

MAR 11

MAR 11

OCT 24 
NOV 26

AUG 14

(F) (N02) (N03) (N) (P04) TUENTS) (CA.MG) NESS (MICRO- PH 
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS)

STREAMS TRIBUTARY TO LAKE ONTARIO   CONTINUED 

04241200 WEST BRANCH FISH CREEK NEAR BLOSSVALE (LAT 43 16 26 LONG 075 38 58) 

.02 1.1 .03 .05 51 42 10 90 7.5

.01 .9 .00 .04 29 22 7 50 7.3 

04242800 WOOD CREEK NEAR NEW LONDON (LAT 43 13 18 LONG 075 IB)

04243530 ONEIDA CREEK AT ONEIDA VALLEY (LAT 43 09 15 LONG 075 43 17)

.09 5.1 .36 2.4 658 504 330 968 8.2 

04243700 CANASERAGA CREEK NEAR LAKEPORT (LAT 43 05 53 LONG 075 51 04) 

.02 5.3 .07 .03 474 383 186 715 8.2 

04243800 COWASELON CREEK AT ONIONTOWN (LAT 43 07 02 LONG 075 49 51) 

.03 5.4 .05 .12 587 472 242 878 8.1 

04245500 CHITTENANGO CREEK AT BRIDGEPORT (LAT 43 09 18 LONG 075 58 18)

04245840 SCRIBA CREEK NEAR CONSTANTIA (LAT 43 15 35 LONG 076 00 11)

04245900 ONEIDA LAKE USGS STATION NO. 9 1 43 11 00 LONG 075 44 401

.02 5.1 .12 .05 120 99 35 212 T.8 

.01 .0 .22 .10 163 133 52 283 8.6

04245934 ONEIDA LAKE USGS STATION NO. 12 (LAT 43 11 40 LONG 075 51 10)

04245940 ONEIDA LAKE USGS STATION NO. 13 (LAT 43 12 40 LONG 075 52 20) 

.1 .03 1.1 .07 .08 126 104 36 223 7.4 

04245954 ONEIDA LAKE USGS STATION NO. 14 (LAT 43 11 20 LONG 075 56 00)

.1 .04 3.5 .02 .07 104 82 25 178 7.3 

04245955 ONEIDA LAKE USGS STATION NO. 15 (LAT 43 12 20 LONG 075 55 20)

.1 .04 2.0 .04 .06 87 69 19 152 7.4 

04245970 ONEIDA LAKE USGS STATION NO. 18 I LAT 43 12 40 LONG 075 55 00)

.1 .03 2.3 .11 .08 144 116 37 251 7.5

04245995 ONEIDA LAKE USGS STATION NO. 21 (LAT 43 14 00 LONG 076 05 40)

.00 .0 .18 .10 171 140 53 303 7.5 

.00 .6 .28 .08 170 140 56 294 7.4

04246000 ONEIDA LAKE AT BREWERTON (LAT 43 14 24 LONG OT6 08 30)

.00 .0 .22 .07 167 131 46 283 8.1

DIS- SPE- 
SOLVED NON- CIFIC- 

ORGANIC TOTAL SOLIDS CAR- CON- 
FLUO- NITRO- PHOS- (RESI- HARD- BONATE DUCT- 
RIDE NITRITE NITRATE GEN PHORUS DUE AT NESS HARD- ANCE 
IF > (N02) IN03) (N) (P04) 180°C) (CA.MG) NESS (MICTO- PH

OXYGEN ATURE 
(MG/L) (DEG C)

10.8 11.0

10.9 12.0

14.0 

10.9 8.0 

11.2 8.0

10.5 11.0 
23.0

15.0

23.0 

14.2 0.0

13.1 0.0

13.2 0.0 

5.0
15.1 0.0

14.0 
4.0

24.0

COLOR 
(PLATI 
NUM- TEMP- 

COBALT ERATURE
(MG/L) (MG/L) (MG/L) (MG/LI (MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS) UNITS) (DEG C)

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER CONTINUED 

04269825 SALMON RIVER AT MOUNTAIN VIEW (LAT 44 42 13 LONG 074 08 39)

  1     68 49 4 90 7.0 26 

04269850 HATCH BROOK NEAR OWLS HEAD (LAT 44 40 59 LONG 074 11 32)

.4     60 38 6 87 6.5 14



DATE TIME

OCT 29 0950

OCT 29 1610
DEC 18
FEB 04
APR 24 1330
JUN 24 1550
AUG 26 1110

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN OHIO 

CHEMICAL ANALYSES  WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- SPE-
SOLVED NON- CIFIC
SOLIDS CAR- CON-

BICAR- CAR- CHLO- (RESI- HARD- BONATE DUCT-
DIS- BONATE BONATE SULFATE RIDE NITRATE DUE AT NESS HARD- ANCE

CHARGE (HC03I (C03) (S04) (CD (N03I 180°C) (CA.MG) NESS (MICRQ-
(CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHOS)

STREAMS TRIBUTARY TO LAKE ERIE 

04177100 EAST BRANCH ST. JOSEPH RIVER NEAR PIONEER (LAT 41 39 55 LONG 084 32 30 I

32 342 0 54 12   404 338 358 631

04184500 BEAN CREEK AT POWERS (LAT 41 40 39 LONG 084 13 56) 

27 320 0 72 20   410 334 72 661
100       20
500       10
348       14

04185000 TIFFIN RIVER AT STRYKER (LAT 41 30 17 LONG 084 25 49)

16       24

710
440
542
628
682

OCT 22 1035

OCT 28 0900

04185900 AUGLAIZE RIVER NEAR BUCKLAND (LAT 40 39 10 LONG 084 15 35)

9.0 364 0 159 80   684 438 140 1060

04188300 BLANCHARD RIVER AT MOUNT BLANCHARD (LAT 40 54 10 LONG 083 33 30)

1.6 328 0 328 40   814 550 281 1150

04192000 MIAMI AND ERIE CANAL NEAR DEFIANCE (LAT 41 17 30 LONG 084 16 501

OCT 29

FEB 04

OCT 28

1345

1645

10400

.32

3.2

278 0 116

_.

04194200 TOUSSA1NT CREEK NEAR

4

1

504 316 88 791

422

LIMESTONE (LAT 41 32 55 LONG 083 14 30)

7.5

-

7.6

OCT 29 1200

OCT 28 1300

04194300 MIDDLE BRANCH PORTAGE- RIVER AT MERMILL (LAT 41 17 55 LONG 083 39 001

.32 322 0 193 120   788 499 235 1210

04194400 SOUTH BRANCH PORTAGE RIVER NEAR SIX POINTS (LAT 41 18 45 LONG 083 30 351

4.1 170 0 181 112   668 332 192 1090

04195500 PORTAGE RIVER AT WOODVILLE (LAT 41 26 58 LONG 083 21 41)

19 218 0 202 106   672 330 151 1080

04196000 SANDUSKY RIVER NEAR BUCYRUS (LAT 40 48 13 LONG 083 00 21)

FEB 10 
APR 16 
JUN 09 
AUG 11

1230
1110
1135
1145

73
764
751
660
678
738

OCT 15 1245

OCT 16 1510 22

OCT 16 1225

OCT 17 0900

OCT 17 1530

OCT 29 1000

04196200 BROKEN SWORD CREEK AT NEVADA (LAT 40 49 35 LONG 083 09 101

.56 276 0 154 20   468 386 160 772 7.2 

04197000 SANDUSKY RIVER NEAR MEXICO (LAT 41 02 39 LONG 083 11 42)

288 0 27T 28   660 507 271 1000 7.7 

04197100 HONEY CREEK AT MELMORE (LAT 41 01 20 LONG 083 06 35) 

1.4 274 0 77 18   432 310 85 626 7.7

1.8 256 0 95 49   412 306 96 728 7.3 

04197400 EAST BRANCH WOLF CREEK AT FORT SENECA (LAT 41 12 40 LONG 083 10 50)

.68 268 0 135 69   520 348 128 884 7.4

04198000 SANDUSKY RIVER NEAR FREMONT (LAT 41 18 28 LONG 083 09 32) 

37 264 0 218 52   602 457 240 961 7.6

04198010 GREEN CREEK NEAR FREMONT (LAT 41 23 30 LONG 083 01 451 

9.7 120 0 1400 18   2270 1540 1440 2300 7.4

04198015 COLD CREEK NEAR CASTALIA (LAT 41 25 15 LONG 082 47 55) 

22 274 0 970 20   1760 1230 1000 1940 7.6
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CHEMICAL ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- SPE-
SOLVED NON- CIFIC
SOLIDS CAR- CON-

BICAR- CAR- CHLO- (RESI- HARD- BONATE DUCT-
DIS- BONATE BONATE SULFATE RIDE NITRATE DUE AT NESS HARD- ANCE

CHARGE (HC03) (C03) (S04) (CD (N03) 180°C> (CA.MG) NESS [MICRO- PH
DATE TIME (CFS) (MG/L) (MG/L) (MG/L) (HG/L) (MG/L) (MG/L) (MG/L) tMG/L) MHOS) (UNITS)

STREAMS TRIBUTARY TO LAKE ERIE CONTINUED 

04201500 ROCKY RIVER NEAR BEREA (LAT 41 24 24 LONG 081 53 14)

DEC 12 1425 110       64         T08
28 1530 73 0       20         262

FEE 06 1350 18       60         601
MAR 20 1430 18       76         676
MAY 09 1250 12 0       16         300
JUL 03 1100 2       58         632
AUG 21 1430 0       120         894

04202000 CUYAHOGA RIVER AT HIRAM RAPIDS (LAT 41 20 26 LONG 081 10 Oil

DEC 18 1120 455       16         232
FEB 17 1150 119       20         272
APR 15 1145 465       13         213
AUG 13 1125 80       16         265

04204000 LITTLE CUYAHOGA RIVER AT MOGADORE (LAT 41 03 47 LONG 081 23 38)

NOV 06 1230 2.6       28         447
JAN 07 1225 25       20         345
FEB 24 1215 16       22         376
JUN 18 1250 9.4       17         342
AUG 14 1225 4.6 128 0 44 22 3.9 222 158 53 372 7.1

04204500 LITTLE CUYAHOGA RIVER AT MASSILLON ROAD AKRON (LAT 41 03 37 LONG 081 27 48)

NOV 06 1425 13       30         484
JAN 07 1435 25       60         539
FEB 24 13*5 17       26         439
JUN 19 1025 20       22         438
AUG 14 1325 9.0 182 0 60 26 2.5 276 212 63 492 7.5

NOV 27 1100 .78       38         600
JAN 07 13*5 1.1       162         958
FEB 24 1500 3.0       45         528
JUN 19 1415 5.3       50         520
AUG 14 1420 1.8       58         500

JAN 18 1*00 816       80         561
JUL 06 1350 1210       28         367

04207200 TINKERS CREEK AT BEDFORD (LAT 41 23 04 LONG 081 31 39)

DEC 12 1245 72       82         638
FEB 11 1330 66       116         738
JUN 12 1*00 24       62         634
AUG 13 1100 18 164 0 59 132 7.0 514 308 173 820 7.9

04207500 OHIO CANAL AT INDEPENDENCE (LAT 41 23 25 LONG 081 37 30)

NOV 14 1315 80       150         1030
FEB 04 1345 93       74         505
JUN 06 1250 77       120         892
AUG 04 1110 64       188         1070

0*209000 CHAGRIN RIVER AT WILLOUGHBY (LAT 41 37 51 LONG 081 24 13)

DEC 17 1010 307       46         478
JUN 11 1020 100       30         513
AUG 13 1230 68       38         497

04211500 MILL CREEK NEAR JEFFERSON (LAT 41 45 11 LONG 080 48 03)

DEC 11 1615 120       16         239
FEB 10 1455 32       24         263
JUN 11 1500 3.7       12         230
AUG 14 1000 1.4       28         269

04212000 GRAND RIVER NEAR MADISON (LAT 41 44 26 LONG 081 02 48)

DEC 11 12*5 475       16         250
FEB 10 1125 356       16         241
JUN 11 1200 79       16         332
AUG 14 1205 40       20         308

04212500 ASHTABULA PIVER NEAP ASHTABULA (LAT 41 51 20 LONG 080 45 44)

NOV 20 1635 254       16         226
JAN 16 1200 64       24         259
MAR 13 1145 20       24         279
MAY 15 1220 88       11         185
JUL 22 1500 181       12         195

04213000 CONNEAUT CREEK AT CONNEAUT (LAT 41 55 37 LONG 080 36 15)

NOV 20 1*40 495   --   16         211
JAN 16 1530 130       22         285
MAR 13 1425 49       34         352
MAY 15 1440 182       12         213
JUL 22 1340 310       12         196
SEP 24 1230 15 112 0 60 31 .6 210 156 64 417 8.0
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TEMPER
ATURE
(DEG Cl

NITRATE
IN]

(MG/L)

AMMONIA
NITRO
GEN
(N)

(MG/L)

ORGANIC
NITRO
GEN
INI

(MG/LI

DIS-
SOL-
VED-
PHOS-

PHORUS
!Pl

(MG/L)

TOTAL-
PHOS
PHORUS
(PI

(MG/LI

DIS
SOLVED
OXYGEN
IMG/LI

STREAMS TRIBUTARY TO LAKE ERIE CONTINUED 

04181050 ST. MARYS RIVER AT RAILROAD BRIDGE AT WILSHIRE (LAT 40 45 07 LONG 84 47 361

JUL
AUG
SEP

30
20
18

JUL
AUG
SEP

26.0
25.,0
19.0

30
20
18

PER
CENT

90
84
73

.40

.50
5.9

COLI-
FORM
(COL
ONIES

7800
13000
80000

.01

.11 1.

.12 2.

SPE
CIFIC
CON
DUCT
ANCE

720
710
430

50
7
,1

DIS
SOLVED
SOLIDS
(RESI
DUE AT

498
520
288

.26

.33

.21

.42

.55

.55

COLOR
(PLATI
NUM

7.4
7.1
6.9

-

(UNITSI UNITSI 

60
7.1
 

AMMONIA

TEM'PER-
ATURE 

DATE (DEG C)

SULF,ATE
(S04I

CHLO
RIDE
(CLI

NITRATE NT
(Nl

N
TRITE

ITRO-
GEN

(Nl (Nl

23
45

ORGANIC
NITRO
GEN
(Nl

TOTAL
PHOS
PHORUS
(PI

HARD
NESS
(CA,MGI

04183500 MAUMEE RIVER AT ANTWERP (LAT 41 11 56 LONG 084 44 401

OCT 24 
JUL 30 
AUG 06

4 1
SO 2
6 2
0 2
3 2
L8 20

DATE

OCT 24
JUL 30
AUG 06

20
SEP 03

18

0
0
0
0
0
0

ALKA
LINITY

AS
CAC03)
(MG/LI

239
 
 
 
 
 

L18 44
 

-_  
 
 

DIS
SOLVED
OXYGEN
(MG/LI

_
5.2
9.3

10.0
10.5
2.6

1
1
1
1
3

PER
CENT

SATUR
ATION

_-
63

113
119
128
28

-

9
9
5
8
4

COLI-
FORM
(COL
ONIES
PER

100 MLI

__
 

4000
 

100
 

 
 
00
--
 

1
SPE
CIFIC
CON
DUCT
ANCE

( MICRO-
MHOS 1

810
570
590
720
740
710

 
03
02 1
03 1
06 1
3 2

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180°CI
(MG/LI

516
384
402
464
500
432

 
75
2
7
8
0

(

.65

.49
1.8
2.3
2.4

COLOR 
(PLATI 
NUM- 
COBALT 

(UNITSI UNITSI

SUSPENDED-

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN VERMONT 

SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT 8 
NOV 14 
DEC 18 
JAN 2Z 
FEB 27

OCT 8 
NOV 5 
DEC 11 
JAN 15 
FEB 19

0900
1150
1300
1200
1200

DIS
CHARGE
(CFSI

WATER 
TEM
PERA
TURE
(°C 1

CONCEN
TRATION
(MG/LI

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAYI

323
434
1150
642
668

115
120
110

DATE TIME 

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04282500 OTTER CREEK AT MIDDLEBURY

5.2 APR 2 
MAY 7 
JUN 11 
AUG 14

1245
1200
0900
1400

DIS 
CHARGE 
(CFS)

2300
2740
626
537

04288000 MAD RIVER NEAR MORETOWN

WATER 
TEM 
PERA 
TURE

2
10
2
5

17

3
1

.54
2.6
.62

1.6
5.0

7.6 
1.6

APR 30
JUN 25
AUG 13
SEP 24

MAY 21

1115 722
0930 402
1630 150
1200 37

*ST GEORGIA 

1500 12700

5
14
22
17

13

CONCEN 
TRATION 
(MG/LI

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAYI

5.4 
1.6 
.30

04293500 MISSISQUOI RIVER NEAR RICHFORD
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CHEMICAL ANALYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG- PO- ALKA-
MAN- CAL- NE- TAS- BICAR- CAR- LINITY

BIS- SILICA IRON 6ANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE
CHARGE (SI02) (FE) (MN) (CA) (MG) (NA) (K) (HC03) (C03I CAC03 (S04)

DATE (CFS) (MG/L) (UG/LI (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LI (MS/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE MICHIGAN

04066500 PIKE RIVER AT AMBERG (LAT 45 29 46 LONG 087 59 04) 

AUG 12                 144 0 118 8.8

04067700 PESHTIGO RIVER AT ARGONNE (LAT 45 40 22 LONG 088 49 07) 

AUG 13                 100 0 82 5.8

04067870 PESHTIGO RIVER NEAR HOMESTEAD LAKE (LAT 45 27 58 LONG 088 20 00) 

AUG 1* 139               139 0 112 10

04067900 RAT RIVER AT BLACKWELL ILAT 45 29 00 LONG 088 29 50) 

AUG 13                 124 0 102 6.0

AUG 14 33               192 0 157 7.6

04069350 SOUTH BRANCH BEAVER CREEK NEAR BEAVER (LAT 45 07 50 LONG 088 01 02) 

AUG 14 19               248 0 203 10

0*070760 SOUTH BRANCH OCONTO RIVER NEAR HAYES (LAT 45 01 45 LONG 088 26 29) 

AUG 13 150               154 0 126 8.6

04070900 OCONTO RIVER NEAR UNDERHILL (LAT 45 54 57 LONG 088 24 33) 

AUG 14                 1*8 0 121 9.2

04072000 SUAMICO RIVER AT SUAMICO (LAT 44 37 55 LONG 088 0* 00) 

AUG 12 3.4               234 0 192 30

04072100 DUCK CREEK AT GREEN BAY (LAT 44 31 59 LONG 088 07 46) 

AUG 12                 296 0 2*3 57

NON- 
TOTAL SOLIDS SOLIDS SOLVED SOLVED CAR- SODIUM

CHLO- FLUO  PHOS- (RESI- (SUM OF SOLIDS SOLIDS HARD  BONATE AD- 
RIDE RIDE NITRATE PHORUS DUE AT CONSTI- (TONS I TONS NESS HARD- SORP- 
(CL) (F) (N03I (P04) 180°C) TUENTS) PER PER (CA,MG1 NESS PERCENT TION 

DATE (M6/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/LI SODIUM RATIO

04066500 PIKE RIVER AT AMBERG ILAT 45 29 46 LONG 087 59 04) 

AUG 12 1.4   .6   166   .23   123 5

0*067700 PESHTIGO RIVER AT ARGONNE (LAT 45 40 22 LONG 088 49 07) 

AUG 13 1.7   1.0   126   .17   8* 2

04067870 PESHTIGO RIVER NEAR HOMESTEAD LAKE (LAT 45 27 58 LONG 088 20 00) 

AUG 14 1.4   .5   152   .21 57.0 116 4

04067900 RAT RIVER AT BLACKWELL (LAT 45 29 00 LONG 088 29 54) 

AUG 13 1.2   7.0   144   .20   105 4

04069290 MIDDLE INLET AT MIDDLE INLET (LAT 45 17 38 LONG 087 56 16)

AUG 14 1.4   1.5   190   .26 16.9 163 6 

04069350 SOUTH BRANCH BEAVER CREEK NEAR BEAVER (LAT 45 07 50 LONG 088 01 02)

AUG 14 2.8   3.6   258   .35 13.2 218 15

04070760 SOUTH BRANCH OCONTO RIVER NEAR HAYES (LAT 45 01 45 LONG 088 26 29)

AUG 13 1.2   8.0   164   .22 66.4 132 6

04070900 OCONTO RIVER NEAR UNDERHILL (LAT 45 54 57 LONG 088 24 33) 

AUG 14 1.7   1.7   160   .22   130 9

04072000 SUAMICO RIVER AT SUAMICO (LAT 44 37 55 LONG 088 04 00) 

AUG 12 7.9   1.3   308   .42 2.83 228 36

04072100 DUCK CREEK AT GREEN BAY (LAT 44 31 59 LONG 088 07 46) 

AUG 12 16   2.4   400   .54   308 65
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CHEMICAL ANALYSESi WATER YEARS OCTOBER 1960 TO SEPTEMBER 1967
SPE 
CIFIC
CON- COLOR 
DUCT- (PLATI- 
ANCE TEMPER- NUM- 

{MICRO- PH ATURE COBALT 
DATE MHOS) (UNITS) (DEC C) UNITS) 

STREAMS TRIBUTARY TO LAKE MICHIGAN CONTINUED

04066500 PIKE RIVER AT AMBER6 (LAT 45 29 46 LONG 087 59 04)

AUG 12 249 7.3 20.0 

04067700 PESHTIGO RIVER AT ARGONNE (LAT 45 40 22 LONG 088 49 07)

AUG 13 178 7.5 23.0 

04067870 PESHTIGO RIVER NEAR HOMESTEAD LAKE (LAT 45 27 58 LONG 088 20 00)

AUG 14 223 7.7 

04067900 RAT RIVER AT BLACKWELL (LAT 45 29 00 LONG 088 29 54)

AUG 13 197 7.7 23.0 

04069290 MIDDLE INLET AT MIDDLE INLET (LAT 45 17 38 LONG 087 56 161

AUG 14 315 7.5 21.0 

04069350 SOUTH BRANCH BEAVER CREEK NEAR BEAVER (LAT 45 07 50 LONG 088 01 02)

AUG 14 396 8.1 23.0 

04070760 SOUTH BRANCH OCONTO RIVER NEAR HAYES (LAT 45 01 45 LONG 088 26 29)

AUG 13 250 7.9 19.0 

04070900 OCONTO RIVER NEAR UNDERHILL (LAT 45 54 57 LONG 088 24 33)

AUG 14 255 7.4 23.0 

04072000 SUAMICO RIVER AT SUAMICQ (LAT 44 37 55 LONG 088 04 00)

AUG 12 438 7.8 26.0

04072100 DUCK CREEK AT GREEN BAY (LAT 44 31 59 LONG 088 07 46) 

AUG 12 596 7.7 24.0

MAG- PO- ALKA-
MAN- CAL- NE- TAS- BICAR- CAR- LINITY

DIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE
CHARGE (SI02) (FE) (MN) (CA) (MG) (NA) (K) (HC03) (COS) CACQ3 (S04)

DATE (CFS) (MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (HG/L)

04071765 OCONTO RIVER NEAR OCONTO ILAT 44 51 38 LONG 087 59 02) 
JUNE 1960 
03... 326 12 190 110 25 11 1.5 1.0 120 0 98 12

04071855 PENSAUKEE RIVER AT BROOKSIDE (LAT 44 48 13 LONG 087 59 54)

JUNE 1960
03... 50     .00         264 0 217 20 

04071910 LITTLE SUAMICO RIVER AT SQBIESKI CORNERS (LAT 44 42 41 LONG 088 03 00)

.00         262 0 215 23 

04072000 SUAMICO RIVER AT SUAMICQ (LAT 44 37 58 LONG 088 03 04)

.00         302 0 248 37 

04072185 TROUT CREEK NEAR HOWARD (LAT 44 32 10 LONG 088 07 48)

.00         302 0 248 66 

04072225 BEAVER DAM CREEK NEAR HOWARD (LAT 44 33 01 LONG 088 03 44)

JUNE 1960 
03... 1.0     .00         282 0 231 27

04079700 SPAULDING CREEK AT BIG FALLS (LAT 44 38 13 LONG 089 01 20) 

MAY 1967 
23...                 190 0 156 13

04084911 PLUM CREEK NEAR WRIGHTSTOWN (LAT 44 18 20 LONG 088 10 16)

JUNE 1960
03...       .00         382 0 313 123 

04085000 FOX RIVER AT WRIGHTSTOWN (LAT 44 19 36 LONG 088 09 54)

JUNE 1960 
03...   1.3 140 80 35 15 4.4 2.0 158 0 130 22

04085051 APPLE CREEK NEAR WRIGHTSTOWN (LAT 44 20 56 LONG 068 09 41) 

JUNE 1960 
03-         .00         322 0 264 94

04085070 ASHWAUBENON CREEK AT WEST DE PERE (LAT 44 27 17 LONG 088 05 43) 

JUNE 1960 1.0 - - .00 __ __ ._   288 Q 236 6Q

04085080 DUTCHMAN CREEK NEAR DE PERE (LAT 44 28 57 LONG 088 03 23) 
JUNE 1960
°3.   1-0       .00             , 10 n Mi-i :,:>
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CHEMICAL ANALYSES, MATER YF1RS OCTQPER 1050 TO SEPTFWPFP 1967

DIS- DIS 
SOLVED SOLVED DIS- DIS- NON- 

ORGANIC TOTAL SOLIDS SOLIDS SOLVED SOI VED CAR-
CHLO- FLUO- NITRO- PHOS- (RESI- (SUM OF SOLIDS SOLIDS HARD- BONATE
RIDE RIDE GEN AMMONIA NITRATF PHORUS DUE AT CONSTI- (TONS (TONS NESS HARD-
(CL) (F) (N) (NH4) (N03) (P04) 180°C) TUENTS) PER PER ICA.MGI NESS

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MO/LI (MG/L) (MG/L) (MG/L) AC FT) DAY) IMC.'l) IMC-/U

STREAMS TRIBUTARY TO LAKF CICH!CAN--CONTINUE^ 

04071765 OCONTO RIVER NEAR OCONTO IL4T 44 51 38 LONG 0<!7 5° 0')

1.2   152 124 21 134 108 10 

04071855 PENSAUKEE PIVER AT UROOKSIDF (HT 44 4P 13 LO'.'G ^87 59 "541

.0     1.4         -- Z4f 30 

04071910 LITTLE SUAMICO RIVER AT SOBIESKI CORNERS ( LftT 44 42 41 LCt-jr. QBS 03 OC)

04072000 SUAMICO RIVFP AT SUAMICO (LAT 44 3 7 <5S LON r OR P 13 04'

.1     1.2 -   - -- 2°0 42 

04072185 TROUT CREEK NEAR HOWARD (LflT 44 32 10 ION6 08S 07 481

.0     1.8 -- -- - -- -- 323 75

04072225 BEAVER DAM CREEK NE4R HOWARP (LAT 44 33 01 LONG 088 03 44'

,1     7.1 --     - -- 26<3 3R 

04079700 SPAULDING CRFEK AT BIG FALLS (1ST 4« 3n 1* LONG 089 01 70)

.7 -- 1«7   .27   170 14 

04084911 PLUM CREEK NEAR MRIG4TSTOWN (LAT 44 18 2n LON'; 088 10 1',)

.0   - 1.5 -- --   '88 115 

04085000 FOX RIVER AT HRICHTSTOWN (LAT 44 1=5 36 LONG 088 09 541

.2     .4   180 Ift5 .?4   149 20 

04085051 APPLE CREEK NEAR WFi! KHTSTOMN (LAT '4 20 56 LONG OEO 09 41)

.0     2.2 --         '62 98 

04085070 ASHWAUBENON CREEK AT WEST TF pFPE (LAT 44 27 17 LONr, 08R 05 '-31

.0     2.1 -- -- --     3?9 92

04085080 DUTCHMAN CREEK NEAP DE P6RF (LAT 44 28 57 LONG (l»3 03 231

.0     1.6 -- --       2^8 37 

04085114 EAST RIVER NEAR DE PERF (LAT 4H 2*5 42 LONG OSS 01 4f I

.0     3.3   ~   -   109 51



f - 

03...

r '"

03... '

"3...

°NG 0" 59 02)

03 00,

03 04,

10 "-ONG 088 07 4ej

JUNE 196 
03...

JUNE I960 "'

Q
7 ' 5 22 -0 T,

^Htsrow, (ur 44 17 -
3i LONG 088 09 54,

""*"««« a.r"7 M5 " 7>7
20 56 LONG 08fl no , ..

,
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CHEMICAL ANALYSES, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1967

MAG- PO- ALKA-
MAN- CAL- NE- TA5- BICAR- CAR- UNITY

BIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE
CHARGE (SI02) (FE) (MN) (CA) (MG) (NA) (K) (HC03) (C03) CAC03 (S04)
(CFS) IMG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE MICHIGAN CONTINUED 

04085125 BOWER CREEK NEAR GREEN BAY (LAT 44 27 02 LONG 087 59 45)

230 48

271 108

.00     2.0   294 0 241 16 

04085186 AHNAPEE RIVER AT FORESTVILLE (LAT 44 41 24 LONG 087 29 14)

.00     3.2   344 0 282 10 

04085200 KEWAUNEE RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG 087 33 23)

.00     4.0   334 0 274 26 

04085279 EAST TWIN RIVER AT MISHICOT (LAT 44 14 21 LONG 087 38 44)

.00     3.1   300 0 246 27 

04085330 WEST TWIN RIVER NEAR MISHtCOT (LAT 44 12 54 LONG 087 40 50)

.00     4.5   278 0 228 33 

04085412 MANITOWOC RIVER AT CLARK MILLS (LAT 44 05 36 LONG 087 51 47)

3.3 140 70 62 31 5.5 4.0 296 0 243 38 

04085424 BRANCH RIVER AT BRANCH (LAT 44 08 41 LONG 087 45 49)

.00     4.2   346 0 284 36 

04087120 MENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG 087 59 59)

314 0 258 106 

04087220 ROOT RIVER NEAR FRANKLIN (LAT 42 52 25 LONG 087 59 45)

160 0 131 83 

04087240 ROOT RIVER AT RACINE (LAT 42 45 05 LONG 087 49 25)

160 0 131 85
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CHEMICAL ANALYSES, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1967

BIS- BIS- 
SOLVED SOLVEB BIS- DIS- NON-

CHLO- FLUO- NITRO- PHOS- (RESI- (SUM OF SOLIBS SQLIBS HARD- BONATE
RIDE RIDE GEN AMMONIA NITRATE PHORUS BUE AT CONSTI- (TONS (TONS HESS HARB-
(CL) (F) (N) (NH4) (N03) (P04) 180°C) TUENTS) PER PER (CA.MG) NESS

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) BAY) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE MI CHIGAN CONTINUED 

04085125 BOWER CREEK NEAR GREEN BAY (LAT 44 27 02 LONG 087 59 45)

0     2.6           280 50 

04085135 BAIRD CREEK AT PREBLE (LAT 44 30 28 LONG 087 58 03)

0     2.0           387 116 

04085147 RED RIVER NEAR DYKESVILLE (LAT 44 00 04 LONG 087 44 36)

1.7           263 22

5.7           309 26 

04085200 KEWAUNEE RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG 087 33 23)

5.0           307 33 

04085279 EAST TWIN RIVER AT MISHICOT (LAT 44 41 21 LONG 087 38 44)

2.5           284 38 

04085330 WEST TWIN RIVER NEAR MISHICOT (LAT 44 12 54 LONG 087 40 50)

3.8           269 40 

04085412 MANITOWOC RIVER AT CLARK MILLS (LAT 44 05 36 LONG 087 51 47)

.2     1.2   351 299 .48   282 40

04085424 BRANCH RIVER AT BRANCH (LAT 44 08 41 LONG 087 45 49)

2.2           329 45

04087120 MENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG 087 59 591

.5     .5           388 130 

04087220 ROOT RIVER NEAR FRANKLIN (LAT 42 52 25 LONG 087 59 45)

220 89

04087240 ROOT RIVER AT RACINE (LAT 42 45 05 LONG 087 49 25)

220 89



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

CHEMICAL ANALYSESt MATER YEARS OCTOBER 1960 TO SEPTEMBER 1967

SPE 
CIFIC

SODIUM CON- 
AD- DUCT- PER- 

SORP- ANCE TEMPER- DIS- CENT 
PERCENT TION (MICRO- PH ATURE SOLVED SATUR- 

DATE SODIUM RATIO MHOS) (UNITS) (BEG C) COLOR OXYGEN ATION

STREAMS TRIBUTARY TO LAKE MICHIGAN CONTINUED 

04085125 BOWER CREEK NEAR GREEN BAY (LAT 44 27 02 LONG 087 59 45)

JUNE 1960 
04...     547 7.2 19.0 30

28 LONG 087 58 03)

04... 2 .1 446 7-6 19.0 180

04085186 AHNAPEE RIVER AT FORESTVILLE (LAT 44 41 24 LONG 087 29 14)

JUNE 1960 
04... 2 .1 548 7.5 21.0 95

04085200 KEWAUNEE RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG 087 33 23)

JUNE 1960 
04... 3 .1 544 8.0 18.0 55

04085279 EAST TWIN RIVER AT MISHICOT (LAT 44 14 21 LONG 087 38 44)

JUNE 1960 
04... 2 .1 505 7.3 18.0 110

04085330 WEST TWIN RIVER NEAR MISHICOT (LAT 44 12 54 LONG 087 40 50)

4 .1 516 7.3 21.0 150 4.8 

04085424 BRANCH RIVER AT BRANCH (LAT 44 08 41 LONG 087 45 49)

1960
3 .1 577 7.4 18.0 110

04087120 MENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG 087 59 59)

962
1050 7.8   33

04087220 ROOT RIVER NEAR FRANKLIN (LAT 42 52 25 LONG 087 59 45)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

TEM- 
DIS- CERA- 

CHARGE TURE

SPECIFIC 
CON 

DUCTANCE 
(MICRO-

STREAMS TRIBUTARY TO LAKE SUPERIOR

04025500 BOIS BRULE RIVER AT BRULE ILAT

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV

FEB
MAR

2
6

18
21
19
19

3
6

16
16

_
1520
1040
1505
0910
1030

_
0930

1440
1200

146
173
151
161
147
139

04027000

265
544

303
291

12
4
0
1
1
3

125
120
<50
95
90

125

BAD RIVER NEAR ODANAH

10
4 
0
0 
0
0

04027500 WHI TE

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV
JAN
FEB

APR

3
5

17
21
17
16

4
5

21
16

10

1050
1615
1340
1325
1310
1440

1050
1220
0945
1000
1100 
1345

159
156
283
228
222
259

247
 

222
328
427 
3980

11
4
0
1
0
1

9
2
0
0
3 
2

125
95 
80

125 
115
150

APR
MAY
JUN
JUL
AUG
SEP

(LAT 46

APR
MAY 
JUN
JUL 
AUG
SEP

RIVER NEAR ASHLAND (LAT

190
165
<50
170
160
180

100
100
60

100
100 
50

STREAMS TRIBUTARY

0406*500 PINE RIVER AT

OCT
OCT
NOV

NOV
NOV
JAN
FEB

17
16
12

13
13
22
19

0600
1100
1600

1400
1200
1600
1200

343
619
44.4

448
225
470
286

PINE

15
 
1
1 
1
1
0
0

RIVER POHERPLANT

165
 

180
175 
175
175
150
160

APR
MAY
JUN
JUL
AUG
SEP

MAY
JUN
JUL
AUG

TO LAKE

SPECIFIC 
TEM- (_ON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (M1CRO-
(CFS) (DEG C) - -' nnuD )

46 32 16 LONG 91 35 43)

15
20
18
25
20
24

29

10
21 
19
24 
19
23

1215
0900
1040
0845
1330
1500

15 LONG

1845
1115 
1330
1330 
1415
1315

767
1?3
135
122
120
144

90 41 451

8040
383

180 
102
188

1
1
1

2
12 
21
22
21
14

70
115
110
120
1JO
120

' 50
120 
110
135 
180
190

46 29 50 LONG 90 54 15)

12
20
18
24
19
23

20
19
24
19

1030
1550
1720
1500
1100
1150

1730
1200
0945
1445

1520
164
169
178
167
188

243
249
204
216

2
14
17
21
19
14

14
If
22
22
14

180
130
200
170
185
215

80
90
65
75

115

MICHIGAN

NEAR FLORENCE (LAT

APR
APR
APR

JUN
JUL
AUG
SEP

7
10
14

16
18
19
9

1140
1150
1500

1530
1145
1635
1325

04066000 MENOMINEE RIVER NEAR PEMBINE (LAT 45 35 24

OCT
NOV
APR
MAY

ocr
NOV
DEC
JAN
FEB
MAR
APR

10
14
10
15

10
13
26
23
20
12
7

1615
1110
1425
1300

1200
09UO
1500
1300
1100
1400
1400

4130
2680
8230
4080

04066500 

204
169
161
214
159
168
653

12
2
2

12

9
1
0
0
0
0
1

220
220
140
160

215
200
 
185
250
460
140

JUN
JUL
AUG
SEP

APR
MAY
JUN
JUL
AUG
SEP

19
17
8

10

9
15
19
17
7
9

04069500 PESHTIGO RIVER AT PESHTIGO (LAT 45

OCT
DEC
JAN
MAR
APR
MAY

OCT
DEC
DEC
JAN
FEB
MAR
APR

NOV
DEC
JAN
MAR
MAR

OCT
NOV
JAN
FEB
APR

28
4
7

19
9

27

29
4

27
28
25
19
9

4
6

20
6

26

15
7
6

11
8

1640
1210
1630
0955
1505
0655

1200
0915
1330
1300
1100
1345
0930

1500
1340
1255
1230
1445

1100
1300
1200
1400
1100

981
486
649
544

2780
861

513
480
457
637
470
500

1810

04073500

652
399
514
906

2770

464
452
481
433
956

8
2
0
1
6

14

6
1
 
0
0
0
6

FOX

6
0
0
0
2

16
3
0
0
5

4

220
310
140
340
160
205

375
260
 

26S
260
320
170

RIVER AT BERLIN

360
360
260
420
270

170
180
190
 

140

100

JUN
JUL
JUL
AUG
SEP

APR
MAY
JUN
JUN
JUL
AUG
SEP

(LAT 43

APR
JUN
JUL
AUG
SEP

MAY
JUN
JUL
JUL
AUG 
SEP

20
1

28
21
16

26
27
23
30
29
2i
25

57

24
2

14
27
25

2
5
1

24
20 
11

1115
1455
1050
1230

1800
1400
1500
1730
1330
1600

45 50 16 LONG

666
1740
2170

500
596
J29
74.3

LONG 87 46 34)

3570
3660
1880
971

989
263
134
171
149
123

88 13

1
1
6

12 
16
21
20
18

14
22
22
18

12
17
19
20
14

31)

145
100
BO

120 
150
180
150
~

200
160
140
220

200
220
200
210
220

02 49 LONG 87 44 40)

0955
1010
1325
1400
1240

HOO
1100
1500
1700
090Q
1000
1100

14 LONG

1205
1430
1600
1650
1630

1445
1240
1100
1330
1000 
1330

609
4090
852
255
427

949
635
614

3100
600
330
338

88 57 08)

2080
909
30.5

463
435

677
426
937
285
244 
238

17
 
16
21
16

6
13
12
15
18
19
12

12
18
25
26
14

13
12
18
23
17 
17

320
 

380
380
260

200
220
250
300
320
280
280

340
400
600
320
330

140
165
110
220
220 
210



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT 11 
OCT 15 
NOV 7

JAN 
FEE 
MAR

OCT 
DEC 
JAN 
JAN

MAR

APR

OCT 
DEC 
JAN

FEB 
MAR 
APR

JAN 
MAR 
APR

NOV

JAN

ocr
DEC 
JAN 
FEB 
MAR

NOV 
DEC 
JAN 
FEB 
FEB

OCT 
DEC 
JAN
FEB

OCT 
DEC

OCT

JAN 
FEB 
MAR 
APR

8
11 
24

29 
3 
6 

it

18

16

30 
3 
6

26
18 
8

20 
6 
8

21

22

21 
25 
25

1 
18 
15 
18 
25

25
12
21
25

26
13

28

22
21 
25 
17

TIME

1030 
1020 
1100

1400 
1100 
1120

1600 
1445 
1310 
1000

1530

1330

1220 
1245 
1520

0915 
1245
1730

1650 
1820 
1550

1055

1445

1355 
1500

1335 
1110 
1235 
0855 
1650

1330 
1635 
1545
1350

1140 
1040

1400

1330 
1455 
1500 
1830

DIS 
CHARGE 
(CFS)

04075200

12.3 
11.1 
10.6

11.4 
10.5 
12.9

U4077000

833 
702 
705 
695

631

2140 

04078500

287
211 
167

214 
186 

1620

04079000

1450 
1330 
6070

318.8

336.9

04085200

17.1 
17.8 

463

04086000

43.1 
51.4 
40.8 
71.4 
315

16.9 
25.4 
37.5
67.7

04087000

126 
142

04087120 M 

23.5

105 
57 

288 
1860

TEM 
PERA- : 
TURE 
(DEC C)

STREAMS 

EVERGREEI

7 
12
4

SPECIFIC 
CON 

DUCTANCE 
(MICRO- 
MHOS) DATE TIME

TRIBUTARY TO LAKE MICHIGAN   CONTII

300 
310 
320

0 380 
1 
3 260

WOLF RIVER AT

5 190 
2 
0 220 
0 180 
0 250 
0 300 
3 180 
9 130

EMBARRASS RIVER

6 325
1 390 
0 280 
0 320 
0 320 
2 420 
5 170

WOLF RIVER AT

10 290 
1 
0 270 
0 275 
8 260

1

0 
0
1

0 
0
1

SHEBOYGAN

11 
0 
0
1 
1

7 
0 
0
0

MILWAUKEE

9
0 
0 
0 
9

ENOMONbE

7

0 
0

8

04087204 OAK CREEK

NOV 
DEC 
JAN 
JAN

4 
23 
27 
28

1515 
1415 
1705 
0855

1.18 
21.0 
22.1 
17.6

10 
1 
0 
0

 

280 
360 
240

620 
600 
360

RIVER

690
800

720 
580

710 
660

560

RIVER

670 
730

700 
650

RIVER A 

960

700

460 
460

AT SOU7

1400 
1100 
1450 
1280

APR 7 
MAY 2 
JUN 5

AUG 20

1825 
1200 
1045

1130

KESHENA FALLS (LAT 44 53 21

MAY 27 1540

SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- 
(CFS) (DEG C) MHOS)

SUED 

LI LONG 88 48 12)

18.1 7 220 
19.7 9 230 
11.7 9 280

11.8

9 LONG 88 39 16

841

JUN 30 1515 2140 
JUL 29 1415 1010 
AUG 29 0830 471 
SEP 19 1215 52S

NEAR EMBARRASS (LAT 44 43 29 LONG 86 44

APR 30 1000 752 
MAY 28 0900 296 
JUN 24 1100 758 
JUL 30 1020 593 
AUG 29 1020 130 
SEP 25 1420 146

NEW LONDON (LAT 44 23 32 LONG 88 44 25)

MAY 20 1350 2660 
JUN 16 1655 1903 
JUL 22 1110 1493 
AUG 27 1230 783.3 
SEP 24 1400 861

APR 9 
MAY 20 
JUN 17 
JUL 22 
SEP 24

JUN 16 
JUL 21

AT SHEBOYGAN (LAT 43

APR 28 
JUN 4 
JUL 8 
AUG 14

JUN 9 
JUL 1U 
AUG 15

AT MILWAUKEE (LAT 43

JUN 9 
AUG 8 
SEP 9

,T WAUWATOSA (LAT 43

APR 23 
JUN 9 
JUN 26 
JUL 17 
AUG 8 
SEP 23

'H MILWAUKEE (LAT 42

MAY 1 
JUN 4 
JUN 23 
JUL 15 
AUG 5 
AUG 26

1530 
1600 
1355 
1300 
1530

1315

44 27

1340 
1850 
1515 
1515

1115

06 00

1545 
1140 
1245

02 44

1500 
1740 
1140 
1115 
1445 
1510

55 30 

1225

1325 
1255 
1250

2140 
657 
345 
311.5 
227.6

34.2

LONG 87 45 37)

369 
223
467 
56.8

42.0

LONG 87 54 32)

317 
160 
126

LONG 87 59 59)

101 
50.1 

666 
527 
28.6 
16.1

LONG 87 52 12) 

/.92

16.1 
13.3 
7.11

12

)

7 
16

17 
18 
19 
13

10)

8 
17 
13 
20 
21 
12

15 
19 
23 
24
14

16 
16 
23 
13

8

23

11 
15 
20 
28

17

18 
25 
21

9
20 
2U 
22 
25 
19

12

14 
23 
22

320

180 
220

170 
200 
260 
290

220 
360 
310 
350 
350 
290

335 
290
330

335

325
370 
390 
400

590

540

570 
460 
470 
630

680

640 
650 
680

1100 
1000 
700 
320 
950 
950

1250

1050 
1100

1125



ANALYSLS OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MILROHHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE TlhE

DIS-
CHARG
(CFS)

TE
PE

E TL

SPECIFIC
M- CON-
RA- DUCTANCE
RE (MICRO-

(DEC Cl MHOS)

STREAMS TRIBUTARY TO LAKE

OCT 
NOV
JAN
JAN 
FEB
MAR 
APR

NOV 
JAN
FEE
MAR 
APR

NOV
JAN
JAN
FEB

2 
4
7

28 
27
28 
2

1
6 

28
28
27 
18

2
6
2

29
27

1530 
1225
1225
1130 
1610
0810
1415

0

1430 
1550
1125
1520 
1250

1155
1240
1130
1210

SUSPENDEi

DATE TIME

DIS
CHAR

9.29 19 920

18.
44. 
75.
86.

141

4.
3.

78.
99

18.
17.
80.

186
295

0
2 
5
4

0 400
o 1150
0 850
3 1375

DATE TIME

TEM-
DIS- PERA-

LHARGE TURE

SPECIFIC
CON

DUCTANCE
(MICRO-

(CFS) (DEC C) MHOS)

MICHIGAN   CONTINUED

APR 18

JUN 4
JUL 15
AUG 25 
AUG 25

Z5 16 1150 JUN 5
15 
8
2

6
2
4

8 1240 
0 850
1 580
3 825

9 890
0 900
0 925
0 600

JUL 2
JUL 15
AUG 5

JUL 2
JUL 3
JUL 15
AUG 26

1030

2040
0730

-

1100

1345
1000
1445

1730
1045
1800
1300

772

38.9 14
33.6 18

22.4 21

17.3 12

394 21
31.7 19
11.7 21

49 25)

1880 21
1410
120 26
32.0 23

 

950
900

900

950

405
800
 

.5 1050

425
 

750
900

-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

GE
(CFS)

OCT 2 15- 169

CON-
CEN-
TRA-
TION

SUSPENDED
SEDIMENT
DISCHARGE

(MG/L (TONS/DAY)

STREAMS TRIBUTARY TO

4 2

DATE TIME

LAKE SUPERIOR

MAY 20

--?fc30" '.IUUX RIVER NEAR WASHBURN (LAT 46 41 20

APR 11 1030 140 78 3 MAY 20

0150

LONG 90

1130

DIS
CHARGE
(CFS)

35 43)

176

»7 04)

10.6

CON-

CEN- SUSP6N
TRA- SEDIHE
TION DISCHA

DED
NT
RGE

(MG/L) (TONS/DAY)

3 1

6 T

SIREAMS TRIBUTARY TO LAKE MICHIGAN

04065000

04073050

JUN
JUN

JUN

3
27

2

1600
1515

1450

26.6
406

90^

04072750

OC
oc
oc
oc
NO
NO
NO
NO
DE
DE
DE
JA
JAN
JAN
JAN
FEB
FEB
FEE
FEE
MAR
MAR
MAR
MAR
MAR 
APR

1
14
28
28
4

11
18
25
2
9

16
5

14
20
27
3

10
17
24
3

10
17
24
31 
7

0945
0755
0755
1210
0800
0800
0800
0800
0810
___
  

1020
1355
0905
0855
0900
0905
1040
0840
0845
0840
0945
0845
0830 
0830

5
6
7
6
6
6
6
6
6
5
6
0
6
7
6
8
6
6
6
6
6
6
8
6 
7

MENOM1NEE RIVER NLAR PEMBINE (LAT 45 35 24 LONG

3 49 

GRAND RIVER NEAR KINGSTON (LAT 43 41 09 LONG 8

68 5 AUG 18

26 64

LAWRENCE CREEK NEAR WESTFIELD

I

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
Tj-

T
1
T 
T

AUG 27

(LAT 43 29

APR 14
APR 21
APR 28
MAY 5
MAY 19
MAY 26
JUN 2
JUN 9
JUN 16
JUN 23
JUN 30
JUL 7
JUL 14
JUL 21
JUL 28
AUG 4
AUG 11
AUG 19
AUG 2b
SEP 2
SEP 8
SEP 15
SEP 22
SEP 29

1140

1700

50 LONG

0820
0815
0820
0815
0800
0810
0800
0815
0810
0815
0800
0800
0800
0810
0800
0810
0815
0810
0815
0815
0815
0820
0815
0820

87 46 34)

9 05 09) 

40.8
17.4

463

88 27 50)

17
17
7
6
6
6
7

16
16
17
9
6
6
6
7
6
6
6
6
7
7
7
r
8

90 1
106

31 3

12
6

10
9

31
30
39
10
12
8

14
27
36
30
16
27
30
22
40
14
18
26
25
28



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN z2 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

LON- CON-CEN- SUSPENDED CEN- SUSPENDED
DIS- TRA- SEDIMENT DIS- TRA- SEDIMENT

CHARGE TION DISCHARGE CHARGE TION DISCHARGE
D »TE TIME (CFS) (MG/U (TONS/DAY) DATE TIME (CFS) (MG/L) (TONS/DAY)

STREAMS TRIBUTARY TO LAKE SUPERIOR CONTINUED

04080000 LITTLE WOLF RIVER AT ROYALTON (LAT 44 24 47 LONG 88 51 55) 

OCT 24 1100 270 1 1

04085200 KEWAUNEE RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG 87 33 23) 

OCT 22 1150 17.6 8 T

04086150 MILWAUKEE RIVER AT KEWASKUH (LAT 43 31 02 LONG 88 13 12) 

AUG 7 1230 30.7 50 4

04086200 EAST BRANCH MILWAUKEE RIVER NEAR NEW FANE ^LAT 43 33 01 LONG 88 11 18)

JUN 5 1350 27.6 11 1 AUG 7 1540 11.4 6 T 

04086340 NORTH BRANCH MILWAUKEE RIVER NEAR FILLMORE (LAT 43 28 58 LONG 88 03 39)

115 18 6 AUG 7 1730 24.4 39 3 
56 78 12

04086360 MILWAUKEE RIVER AT WAUBEKA (LAT 43 28 22 LONG 87 59 23)

226 14 9 AUG 15 1400 70.3 20 4 
176 18 9

04086500 CEDAR CREEK NEAR CEDARBURG (LAT 43 19 25 LONG 87 58 48)

16.7 152 69 JUL 10 1115 66.5 48 9 
42 23 3

04087000 MILWAUKEE RIVER AT MILWAUKEE (LAT 43 06 00 LONG 87 54 32)

OCT 28 1145 126 120 41 AUG 8 1200 160 13 6 
JUN 9 1550 317 13 11

04087240 ROOT RIVER AT RACINE (LAT 42 45 25 LONG 87 49 25) 

OCT 11 1030 20 160 9 JUL 2 1740 1880 230 117

04072750 LAWRENCE CREEK NEAR WESTF16LD (LAT 43 29 50 LONG 88 27 50)

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE! C, CHEMICALLY DISPERSED! N, IN NATIVE WATER; P, PIPETl

S, SIEVEl V, VISUAL ACCUMULATION TUBEt W, IN DISTILLED WATER)

SUSPENDED PARTICLE SUE METHOD
DIS- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF

CHARGE TRATION DISCHARGE ANALY-
DATE TIME ICFS) (MG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

JUN 21 1100 22 8 T 3 15 20 26 30 34 45 69 97 100   SWBC 

T LESS THAN 0.50 TON.



22» PART 5. HUDSON BAY BASIN

SASKATCHEWAN RIVER BASIN

05014500 SWIFTCURRENT CREEK AT MANY GLACIER, MONT. 
(Hydrologic bench-mark station)

LOCATION. Lat 48*48'O6", long 113°39'18", in SEj sec.11, T.35 N., R.16 H. (unsurveyed), Glacier County, Glacier

DRAINAGE AREA. 31.4 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1963 to September 1964, October 1965 to September 1966 (miscel 
laneous), October 1967 to September 1968.

later temperatures-. October 1966 to September 1969 (discontinued). 
Sediment records: October 1965 to September 1966 (miscellaneous).

EXTREMES. 1968-69:
later temperatures: Maximum, 17.0°C on several days during July and August; minimum, freezing point on many 

days during November to April.

Period of record:
Water temperatures: Maximum, 18.0°C Aug. 15, 16, 18, 19, 1967; minimum, freezing point on many days during 
winter periods.

REMARKS. Rec

MONTH

OCTHBEP 
M4XIMUM
MINIMUM

NDVEMBE3 
MAXIMUM
MINIMUM 

nECEMBFR 
M4XIMUM 
MINIMUM 

J4NU4RY
MAXIMUM
MINIMUM 

FFSRU4RY 
M4XIMUM
MINIMUM 

MARCH
MAXIMUM
MINIMUM 

»PRIL
MAXIMUM 
MINIMUM

MAY
MAXIMUM
MINIMUM 

JUNF

3 4 5 6 7 8 9 1" 11 12 13 14 15 16 17 18 1 <;

5444333^2222222271122322132

3222221
2222111

00000

0 C ~         

0000

oooo ooon oooco  

D 0 1 0
OOOCOOCCOOOOf, 00 

OflnOnoonOOOOOOD

OOOOOOOCC

OOOI OOOOO

C 0 1 1 1 1 1 1 1 1 1
onoocioilii

1 1 2 ? 1
11111

XIMII

XI MIJ
NIMIJ 
ST 
XIMU
NIMU 
FMBE

NIMU

"" 16 ' 6 '* ' 3 1?

13 12 12 11 10 10 0 1 1 12 2 3 I 1 1 11 10 10 13 10

1 10 11

9 10 9

1 10 <> 8 8 7 t  

9999"?<)<)  



LOC.VI ION. - 
hlghiva

RED RIVER OF THE NORTH BASIN

05033810 FLOYD LAKE OUTLET NEAR DETROIT LAKES, MINN, 

°52'42" l long 95°50'23", in SEjSEj sec.3, T.139 N., R.41 w., Becker County,

PSRIGD Or1 

REMAHKS, 

RFCORD..

  No flow

 -Chemical analys 

Sept. 4, 1969.

ch to September 1969.

7s:..
10. , .

1'ILY

Sf-nlll-J nr\|".T<- 

(Mftl (Cl'31

4.0 0

2.*, 0

SIILf.'T- "I1TP4TE HO^O'4 T1'"J 
(SP4P (N03) CA| oftTji)

3J .0 *1 .1

3 1) .4 10 .1

'H)t \T I'H" ("IS Sit 1C4 r IU M 
IM Cl ("1 (SIiTI (CM

184 .n\ 74 41

271 .03 19 40

 > ?T .Of 14 ^0

(Kl (HCQ3I

5.3 ?SS

4.7 237

4 - '31

TEM- !SU"
PERA- C .N5
TURE T'lrri



ii30 RED RIVER OF THE NORTH BASIN

05039100 PELICAN RIVER AT LAKE MELISSA OUTLET NEAR DETROIT LAKES, MINN.

LOCATION. Lat 46 1>43'50", long 95°53'40", in NW$ sec.32, T.138 N., R.41 W. , Becker County, at gaging static 
buik 50 ft Jc/snetream from Lake Uelissa, 400 ft upstream from culvert on county road and 6 miles southw
i-it? of Detroit Lakes.

PERIOD OP RECORD. Chemical analyses: August and September 1968 (miscellaneous), October 1968 to September 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- DIS 
SOLVED 01 S- SOLVED WHG- 
ALUM- SHLVFP "AN- C.U- NE-
IMUM IPIIN 3ANtst r nn siu'* smiu*
(4LI (FE) (»M) (CD (MGI Oil

500 -- 0 '5 29 11 

201   50 75 d9 11 

i   0 '7 31 P 

200   n in M 1*

701 170 0 HI 3? 1^ 

70) f-0 0 ?H )0 12 

0 n o 31 2 » 11

2M 7' 10 2 1= 30 1. 
201 15 0 20 2<) 11

231 40 " 27 U 13 

PIS-
sni-

FL I''- ^HOS- PH-JS- PH is-

(M (N) (\0i| (°U4I (P]4l (PI

.2 -- .1 .22 .17

.2   .2 .n .10

.2 -- .2 -- .07 .04 

.2 .00 .1   ,nl .Of- 

.3 .10 .4   .04 .02 

.1 .00 .2   .01 .01 

.2 .00 .1 -- .31 .01

Pll- 
T4S- 
SIUH

4.0 

4.6 

4.7 

5. 1

5.1

4.5 

4.0

7.5

(111

f-0 

SO

70 

40 

30

0

HCJN^E HflNATE 
(HCU3I (CQ3I

  213 0 

2'1 0 

232 0

J = 7 0 

233 0 

235 0

72<) 0 
706 0

240 0

DIS- nis- 
SHLVfn SOLVED

lao Cl TUEMSI

242 737 

259 249 

253 254 

270 '5« 

223 231 

251 214

ALK4-

AS 
C»C03

174 

1H1 

190 

201

211 

191 

193

169 

196

IMS-

SOLIDS

.31

.33 

.33 

.35 

.34 

.37 

.31 

.34



RED RIVER OF THE NORTH BASIN

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK. 

LOCATION. Lat 46°28'05", long 96°47'00", in NEjNEj sec.36, T.135 N., R.49 W., Hichland County, at gaginp stall

DRAINAGE AREA. 2,080 sq mi, of which 590 sq mi is probably noncontributing.

PERIOD OF RECORD. Chemical analyses: August 1955 to June 1956, October 1966 to September 1969. 
Water temperatures: October 1966 to September 1969.

EXTREMES. 1968-69:
Dissolved solids: Maximum, 2,000 mg/1 Feb. 1-28; minimum, 215 mg/1 Apr. 1-30. 
Hardness: Maximum, 964 mg/1 Jan. 1-31; minimum, 129 mg/1 Apr. 1-30.

Dissolved solids: Maximum, 2,030 mg/1 Mar. 1, 1967; minimum, 182 mg/1 June 15-19, 1967. 
Hardness: Maximum, 1,120 mg/1 Mar. 1-6, 1968; minimum, 110 mg/1 June 15-19, 1967.

Apr. 10, 1969.
Water temperatures: Maximum, 26.0'C July 22, 1967, July 16, 17, 1968; minimum, freezing 

during winter periods.

hardness, 64 mg/1 Apr. 12.

CHEMCAL

D1S-

PIS- SOLVED >-'AC- PC- 
MEAN r.f!LVM) f.AJ»- CAL- 'IF- TAS- 
DIS- Ml ICA IKC -  « IGSF C. 111*1 SIIJM SnDIUf S1UM 

CHMU.E (SIU2) (OI <"N) (CA) (MO) I'lA) IK)

01-31 1.7           95   318 z;>9 
VCK.
01-3J 7.3           1J-,   3f,9 410 

JEt.
01-31 3.2 --         ?Q5   47? 557 

JftN.
11-31 .56       ~   295 -- ;,66 7(2

ret .
Ol-2f .30           310   637 RIO 

PAR.
01-il ..1<»            3(13 -- 5AS 745 

AP,<.
UI-3C 303.)         !<,   iOO 70 

"AY
01-31 35?           6J   ?7R itll 

J.IMF
01-30 7h       -- -_ .;<, __ ^ 170 

JJLY
01-31 61           7P llt , w 

AJ ..
01-31 31 --         B-. ~ 36^ V17 

StPT.
01-3" l.J           ,, zo 370

j. AVJ.             7-1 ~- \-i\ i no

ANALYSES OF ADDITIONAL SAMPLES

61 30 65 12 ?5f

105 59 131 Id 329

10 153 <tt 222 16 414

10 103 93 254 16 60(.

 700 )BO 112 312 16 70S,

101(1 115 100 330 16 640

16 5.9 5.3 5.9 55

6? 32 40 13 21"*
0 61 36 45 ID ?<,,'

10 y> S5 73 11 325

10 107 59 -10 10 371

A DISCHARGE AT TIME OF SAMPLING. 
B DAILY MEAN DISCHARGE.



RED RIVER OF THE NORTH BASIN 

WILD RICE RIVER NEAR ABERCROHBIE, N. DAK. Continued

'RTPU

'  ITP^TE PHMt LtjSflN 
1 >!U1) IP' < ) 1,')

3CT.
01-5'

NOV.
oi-3r

DPI.
01-31

JiM.
Dl-31 

FEP.
01-2J

01-31 
APK. 
01-30

IftY
01-31

JU'IC
01-30

JJLY
01-31 

01-31
SSI'T. 

01-JO

XTO. we.

»ITO. AVG.

PF* PAY

OCT.
27... 5.11 1.7   )[!

NOV.
12... .1 ~ W>

PEC.

JAN.

FEU.
13... .<-   5',0 

MA*. 
01... S.?   070

12... 4.?   111.

K4Y
01... .1   (20
06... .9   (40
27... .? .26 1)0

JU It-
24. .. .1   ^2L

JULY
23... l.fl -- ?f\

6(1',.
21... .?   iC'i

r 5-
S rJ Vfc
sn in
(" 51 
Dll h 
1* C

7?3

lulu

l<>70

i o*>o

?ooo

6')>

160

806

8K6

794

1110

5^6

1UM

?120

113

-.33
lj 7^j

^^3

"61

f.i<i

830

BIS-
SOLVFU
SOLIDS 
(IGhS

.98

1.43

i'.OO

2.72

29

,i")

1.17

1.1P 

I. 13

.40

1.55

 

.74

t.«.J

.15

.66

.78
l.ll

1.21

1.09

1.13

nis-
SOLvrn
Sl:LIOS 
(TONS

15.0

?0.7

20.6

I. A/

1790

6?4

176

133

^.87

 

-

237

17.7

16. <,

1.77

2830

869
784
391

101

lib

51 .5

HftRD-

360

539

720

9ue

129

195

507

501

175

56C

 

275

505

64

2t)4
31 0
46 )

510

«,)S

<,<  )

ALKA
LINITY

260

302

387

522

82

228

271

280

303

lOd

3)0

87

211

?70

579

17",
llfl
?66

304

?77

289

SODIUM SPECI
AL)- FIC

SQRP- COMD-

KHOS) (UNITS)

2.3 1040 7.7

2.b 1420 7.6

3.3 1910 7.8

4.5 2570 7.9

.5 335 7.5

1.4 933 7.7

1.6 1180 7.7

1.6 1130 7.9

1.7 1140 7.7 

1.8 1220 8.0

.8 440 7.5

2.5 1480 7.8

 

1.7 804 8.0

2.5 U30 8.2

4.5 26RO 8.2

.3 161 7.5

1.0 725 8.7
1.1 826 7.5
1.5 1160 7.51

1.7 1210 7.9

1.8 1100 7.8

1.7 1130 7.6

COLOR
1PLATI-

NUM- 

CCIBALT
UNITS)

--

 

  '

 

 

 

 

--

-

 

28

5

8

5

5

22

25
24
28

 

J2

24



RED RIVER OF THE NORTH BASIN 

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK.--Continued

ADDITIONAL DETERMINATIONS, MATER YEAR OCTOBER 1968 TO SEPTEMBER IS

ClWLT ARSENIC 
(CO) (ASI

MOLY- V»NA-
LITHIllw BOENUf PIU"

IL1) I 1*!)) (VI

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), MATER YEAR OCTOBER 19 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JULY AU5UST SEPTEMBER

2..... 1770 1220 1590 2350 2690 2570 2310

15..... 666 1360 2300 2580 2570 2430 254

31..... 1140   2300 2610   2340

701

785 

368

930 

964

050 

070

150

170 

170

1170 
1170

1180

ll<>0 
1190

1190 
1200

1200 
1200
1200 

1210

1220

1220

1180

150 
140

050

040 
130

200 
170

150 
170
190 

120

130
180

170

130
090

100 
110

110 
130 
150

140
IID

110 
150

160 
180

190 
170

130 
110
160 

160

160 
160

130
120

140 
150

160 
160

1/0
180 
190

150

190 
180

190 
200

200 
210

220 
230

220
210
220 

230

230 
240

250

240 
250

260 
260

250 
250

210

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER.. 14 13 11 9 9
NOVEM3tK. 5
UECEMBbR. I

JANUARY.. 1
FEBRUARY. 1
MARCH.... 1 

APRIL.... 2

JULY..... 6
AUGUST... a

6444
1111

1 1 I 1
1111
1111 

1112

6 6 17 16
* 9 20 20

9 10 10 4 10
3 2
1 1

1 I
1 1

2 2
1 I

I 1
1 1

11 11 

22222

16 16 16 18 19
21 21 20 20 70

LO
2
I

I
1
L

3

20
21

10 12
2 2
0 0

1 1
1 1
1 I

4 8

22 22
21 21

12 13
2 2
0 0

1 1
1 I
1 1

23 22
19 20

12 9
2 2
0 0

1 1
1 I
1 1

22 21
20 20

77889866
11122222
00011111

11111111
1 1 1 1 1 1 1 1
I I I I I 1 1 I

5
I
1

1
1
I

21 22 21 21 20 20 20 20 20 18
19 18 18 18 18 18 18 18 19 19

Atf

6445
I 1 1  
1111

1111
1      
1111

18 19 21 19
1° 20 18 17 
11 11 10  



234 RED RIVER OF THE NORTH BASIN

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK. 

LOCATION. Lat 46°51'40", long 96*47'00", in NWjNEj sec.IB, T.139 N., R.48 W., Cass County, at gaging static

DRAINAGE AREA.   6,800 sq mi, approximately.

PERIOD OF RECORD.  Chemical analyses-. October 1955 to

EXTREMES.   1968-69 :

Hardness: Maximum, 297 mg/1 June 1-30; minimum, 1
Specific conductance: Maximum daily, 677 micromhoi

r.HE"li;Al ANALYSi-S, WATER
DIS-

I1IS- SOLVED
MEAN MlLVni »v»- CAL
AIS- r,HICA Iim M.MESfr CIU."

CII-^CI- (51 '71 (Fb) ( "ll (CA)

iCI .
.1-11 ?°1

 iOV.
r, i-jn ?°n

01-31 '«1

01-31 73?

G1-2K MR
" A * .
01-31 4«1

APfl.
 ll'i' )9VJ

 :\v
01-31 3S7C

.1 i.if-
01-3.' !4fO

JULY
,'1-31 Ml,

^I'-JT ?o^

(,1-3, 49

,,O. A/a. 147C

 :c r.
,'( .... B ?rn 1  > bO   JB
WU. 
!3... 777 11 »i|   43

'.IFC.
I1...B 7^7 ! 2 710 o 41

JAM.
OH...B 740 IS .1 0 45

F>rf.
14. ..B 300 70 SO 10 45

04... B 4^(1 l(t 20 0 43

15... 24300 v.4     27
MAY
C6... 'jO('U 16      53
06... 4150 17 20 100 49
?n... 2670 11 30 o 6")

Jll-iF
2"i... 1H6 12 '1 (0 5C

JULY
?4... 10RO 13 S5 0 33

A'li. 
J1...B lf>o 17 50 0 4<»

SFfl .
fi.-.B vi 15 tr r so

September 1969.

48 mg/1 Apr. 1-30.
s June 6; minimum da

YFAR OCT'lBER 196B TP

MAG
NE

SIUM SHDIU^
( MG I 1 "(A I

14

14

16

12

9. n

9.C

9.1

22

25

17

20

?G 

14

16

29 10

31 11

35 Itt

32 11

34 10

30 10

10 6.0

25 21
26 21
34 74

33 11

13 7.6

36 20

1-30.

ily, 238 micromhO!

1 SEPTEHBFR 1969

PO-
TAS- BICA»-
SIUM BONATF
IK) IHC03)

279

291

308

310

303

281

138

232

244

231

768

286 

188

264

4.1 24?

4.4 26D

 >.! 2t9

4.1 290

5.4 308

5.3 284

5.6 76

8.0 187
7.5 190
6.7 240

5.4 251

5.2 149

5.5 274

i Apr. 13. 
.0°C Dec. 7-10.

CHLO-
SULFATF RIDE
(S04) (CD

43

47

49

36

27

23

67

138

   

 

-_

 

-

36 6.4

61 9.4

33 6.0

3? 5.4

23 4.8

52 2.6

124 7.8
122 6.8
157 6.S

83 6.0

33 4.0

75 7.8

FLUO-
RIOE
<F)

 

--

-

-

_

 

 

 

 

 

"

 

"

.2

.3

.3

.3

.2

.1

.2

.5

.2

.2

.8

.3 

.3
A DISCHARGE AT TIME OF SAMPLING. 
B DAILY MEAN DISCHARGE.



RED RIVER OF THE NORTH BASIN 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK. Continued

Period of record:
Dissolved solids (1955-58, 1959-69): Maximum, 650 mg/1 Hay 6-9, 1958; minimum, 174 mg/1 Dec. 1-2, 1955. 
Hardness: Maximum, 420 mg/1 Hay 6-0, 1958; minimum observed, 110 mg/1 Apr. 15, 1969.

solved solids, 208 mg/1 Apr. 15; !

' F< I rtri
Pur s-

 .ITKAlE PHAFF 1.1. ̂ lj v
I N0 11 ( PI t) IK) 

DATC ( -T/L 1 I ' ./L ) (II ,/L )

'ICT.
ul-31

ICr/.
01-3.1

DtC.
nt-31

JV..
,1-3!

F'- .
^>l-''

01-31

01-30

f 1-31

01-3 '
JULY
01-31 

01-31

ni-3»

 It i. \V ,.

.. n. wo.
fCHS

?l 3 [ AY

ICT.
.'6... 1.1 .?& jfl

1 1 ... .!    ISO
J.. J.
:n... . r   6U

Fl'i,.
14... .1 i.-) i ir

04... .1    90
AP i.
15... 13   3C

Ot>... .0   90
0'... .n   7(>
21, ... 1.0 .2u 10

J 1 11
? >... .1   70

J'JLY
'4... J.4   e?

l r . .. .0   1,1

riis-
j o iv c ij oii- nts-
SIILIDS SIJLVHI sfuvEn
(V-SI- SULIUS S'lLIDS HARU-
O'Ji- »T I TUNS I TOMS NESS

CWLI AC-FT) T4Y) (Mi, /I)

- 94 .40 ?31 ?45

310 .42 ?41 247

356 .48 ?38 271

316 .43 198 ?6B

'"J5 .40 75) ?5)

?69 .37 349 233

>->6 .31 6050 14B 

403 .55 3890 275

411 .56 1640 297

306 .42 521 236 

J41 .46 19? 261

147 .47 45.9 ?6'

r">0 .40 -- 202

3?3 .44 -- ?i.T

  1150

"7 3 .37 ?14 214 

f^^ .38 ->07 ?3i

330 .45 ??9 744

?9;J .41 193 243

307 .42 249 ?57

,75 .37 334 237

208 .28 13600 110

345 .47 4660 234
ll>7 .53 5170 227
 »41 .60 3160 303

365 .50 f,?4 258

213 .79 6?1 136

34? .47 143 263 

i'.? .47 27.7 ?7t

4LKA-
LINITY

AS

(fo/Ll

??9

239

253

254

249

231

191

200

220

735

154

217

612

219

221

238

252

233

62

153
156
197

206

127

225

S001UH
AD

SORP
TION

.4

.4

.4

.3

.2

.3

.6

.6

.5

.5

,4

.4

 

.3

.5

.3

.3

.3

.3

.6

.6

.6

.5

.3

.6

SPECI
FIC

COND
UCTANCE RH
(HICRU- 

CHOS) (UNITS)

48? 7.5

518 7.6

545 7.7

522 7.B

483 7.6

452 7.7

599 7.4

635 8.2

491 7.9 

548 7.8

562 7.7

444 7.5

515 7.7

 

471 7.9

528 8.1

498 8.0

490 6.1

460 8.0

266 8.1

538 7.8
537 7.H
645 7.9

543 8.1

299 7.3

577 7.8 

566 7.8

62.

COLOR
(PLATI-

NUM-
CD6ALT 
UNITS)

 

 

 

 

 

 

 

_

 

-

-

_

"

5

5

6

1

2

25

20
16
17

 

11

7 

6



RED RIVER OF THE NORTH BASIN

05054000 RED RIVBR OF THE NORTH AT FARGO, N. DAK. Continued 

ADDITIONAL DETERMINATIONS. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

TOTAL
DIS- DIS- 

SOLVEn SOLVED 
ALUM- CHUu- 
HUK Mljr, 

( 4L> (L (I
CC1BALT ARSENIC
(CO) (AS)

(US/L) (UG/L)

bFLf-
NIU1

(SF)

C*0- .TRnvl-
iiiM TII"
(CD) (SRI

HARI'JM
(P4)

LKHUN
(LI)

MOLY
BDENUM

(MO)

VAN4-
OIUH
(VI 

(UG/L)

SPECIFIC CONDUCTANCE (MICROMHOS AT 25"C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL M4Y JUNE JULY AUGUST SEPTEMBER

2..... 434 530 470 506 509 455

!&.....

IB..... 
19.....

21..... 
22.....

25.....

27..... 
29.....

31.....

542

543

549 

539

560

531 

526

517 

546

OCTOBER.. 
NOVEMBER, 
DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

APRIL....
MAY......
JUNE.....

2 3 4 5 6 7 9 9 10 11 12 13 14 15 16 17 19 19 20 21 22 23

16 14 13 12 12 13 13 13 12 12 12 12 13 13 13 12 11 11 10 11 11 11

2222222222222222222222222222222 

2 2 2 2 2 2 2 2 3 3 3 3 5 7 8 10 H 11 12 12 12 12 12 12 13 12 13 12 13 13   

19 19 18 18 17 U IS 19 19 19 19 16 13 IS 19 19 IS 19 18 19 18 IS 18 la 19 19 IS 19 19 19  

SEPTEMBER 23 23 23 23 22 22 22 21 21 20 19 19 19 20 21 20 19 18 18 IS 18 18 17 16 16 16 14 14 14 14  



*ED «'VEHOP TH£NOBTHBASIN
THE NOBTH BASIN 

05056000 SHEYENNE RIVER NEAR ITARIHCK, N. DAK.
(Irrigation network station) 

2'57"LOCATION. Lat 47°48'20", long 98°42'57", on south quarter of line between sees 15 and 16 T 150 N B 
County, at gaging station at highway bridge, 3.3 miles south of Warwick. 

Droyi »«*---

on
7", on south quarter of line between sees. 15 and 16, T.150 N.

DRAINAGE ABEA.   2,070 sq mi, approximately, of which about a, 310 sq mi is probably noncontributing. 
PERIOD OF RECORD.   Chemical analyses: January 1951 to September 1869.

Water temperatures: January 1951 to September 1962, Oc 
EXTREMES.   1968-69 : 

Diss

, sq mi is probably noncontributing. 
Chemical analyses: January 1951 to September 1869.

January 1951 to September 1962, October 1963 to September 1964, October 1965 to 

Maximum, 712 mg/1 Sept. 1-30; min 
315 mg/1 June 1-

^ff^-1968-69:

j^^SS^^'^a- - -30- mi 
^" * '-P-atur'^f-^^imum^i^f°i.«J*«.; ?£ *.**£.  filer- 1-30-

"-^a-f-c  ^==^ Maxi"' *axil»um, 1,230 days during N  lcr°

^^^sasasa^-v:
l-l -alysls >0 C JU^ a'. IWs" 1^- *Pr. 

ySiS ct"»Posited bv H,_ . "inimu , fr
til!

war^
DIS 

SOLVED

rr, sf

C^L-
CK/y
(C4)

I^L/L)

"4r 
NF-

S1iJi,jv
(«) 

'M../D

ras- 
Slu«
(K) 

(MC,/L|

8ICAR-
BONATF SUIFArr!""3, "i«,rE

(MS/L)

?R5 

3J? 

3?3 

346 

31R 

U8 

U5 

58S 

4Afi 

 *0? 

«->8 

516 

186 

3S9 

SO

6?

U5

166

CHCO- 
RIUE
(CL)
(«i;/i

*" ? ?80

6 -' ?86

6 -' 760



RED RIVER OF THE NORTH BASIN 

05056000 SHEYENNE RIVER NEAR WARWICK. N. DAK. Continued

nut

xr. 
;>i-3i
JOV. 
Ul- V)

nee.
PI-31

j« i. 
n i - 3 1

F c . 
 )!-?,!

01-3!
A"rl.

ul-3.)

01-31 
.1 I'l" 

01-3J 
JULY 
"1-3J 

A ,".. 
<> I - 3 I 

S C T. 
ill-3 '

TJ. <WG. 
11"

T n . .'. / G .
n f,

H- R ii«Y

OCT. 

Fr>'..

12... 

22...

DAY 
1..... 
2..... 
3..... 
4..... 
5.....

6..... 
7.....
8..... 
9..... 
10.....

11..... 
12..... 
13..... 
14..... 
15.....

16..... 
17.....

19.....

21..... 
22.....

27.....
28.....
29..... 

31.....

DIS-
S'ILVED ni - TIS- snniun SPECI-

-'«-M, S'lLMS SOL I-U S.UVt---. 4LKA- 40- FIC 
W S- ("'-SI- SOL CS SOLUS ,tRD- LINHY SORP- COND-

<*» "> l?> "> I 11 ' l-'J i") pp Pl-R CA, "-,) CAC01 RATKl (MICRR- 
(' :/D (r(,/l) III,, /L) I!',,/L) %C- T) P'W) (X',/l.) (Ml,/L) ^HOS )

3'«i .52 7.1)'. ->0h 234 ).R 675 

3fV .53 5.11 V3i 777 1.5 621

505 .f>9 3. 1^ ^>40 261 .7 567 

4<> J> -55 ?.b? 274 735 .9 615 

.''04 .73 56? 103 119 1.2 330 

551 .75 [jf, 2 >,r| 318 ?-7 B?7 

&04 .^2 44.0 315 367 2.5 903 

'' r>7 .31 IB. 7 2!T 33D ?.P S44

712 . )7 11.1 ?56 423 4.4 1070 

26^ .36   12' 157 1.5 411 

''?"> .05 -- ^3h 794 2.0 711 

70.8   41

 17 4" 15H .49 3.9', 210 730 1.1 549 

7" 362 .VJ 2.05 211 235 1.1 549 

* <>   00 JU9 ,2H MOO 140 139 .4 323 

 " ."6 ^ >o 665 .TO lOf 7BO 385 2.9 963

ADDITIONAL DETERMINATIONS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

TOTAL 
DIS- DIS 

SOLVED SOLVED

22... 7i"' 0 0 0 0 10 0 0

S'Lf- CAP- Snf'M- HOLY- VANA- 
NIlllK <1[Uf TIUM 6ARIU1 LITHIUM nDENUf" OILIM 
(SFI (Cn) 'SRI (tlA) (LI) (10) IV)

"AY 
22... 70 0 37n 0 HO 0 0

SPECIFIC CONDUCTANCE [MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY 
560 640 705 488 509 516 710 612 1020 782

555 621 588 516 549 526 593 758 948 811

667 574 554 518 710 610 703 831 850 844

637 608 544 568 488 519 218 869 931 881

678 555 638 511 579 570 430 978 981 844

COLOR 
(PLATI- 

"H NUM- 
COBALT 

(UNITS) UNITS)

7.B 

7.7 

7.7 

7.4 

7.8 

7.9 

7.3 

7.7 

7.8 

7.9 

7.9 

7.9 

7.4 

7.7

8.0 1 

R.2 70 

7.6 14 

7.9 37

AUGUST SEPTEMBER 
338 130 
843 140 
858 130 
890 090 
897 060

892 130 
922 120

1020

1050

1030 
1050 
1060

1040 
1030

160 
130

140

130
110 
100

100 
040

1020 985 
1060 1040

1060

1070 
1080

1080 
1110

1010

830 
721

521 
630 
688 
852 
772

978



BED 8IVEB OF THE NORTH BASIN

05056000 SHEYENNE RIVER NEAR WARWICK, N. DAK. Continued 

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

04 Y
AVEF

MONTH I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE 
OCTOBER.. 10 10 9 10 10 10 99899 10 13 10 998 7637 7666666677 8 
NJVEMBER. 655732112454444443426364322336  4 
OECEMBSK. 2211222334312223332331321123111 2

JANUARY.. 2222312112222231242111111111111 1
FEBRUARY. 2222132222233455523244433333       3
MARCH.... 34415442343334426764663322221222 4

APRIL.... 3 3 3 2 3 3 3 3 3 44 7 8 9 10 11 12 12 13 12 12 12 13 13 14 12 11 11 11 12   3
MAY---... 12 13 13 13 14 15 14 13 13 H 14 16 17 16 17 15 14 14 14 16 14 15 IS 14 17 21 26 22 24 22 14 16
JUNE..... 14 19 17 19 21 21 19 22 22 18 18 17 13 18 13 13 23 17 17 19 16 17 18 19 18 18 17 18 18 18   18

JULY..... 19 22 23 21 21 20 19 22 23 26 29 26 27 24 22 26 26 25 26 26 23 24 24 25 26 22 22 24 26 23 22 24
AU&JST... 25 26 24 26 25 22 21 24 25 27 27 27 24 25 25 26 23 22 21 23 23 23 23 24 24 24 24 24 24 24 24 24
SEPTEMBER 23 23 22 22 21 19 18 13 17 17 18 18 13 13 18 18 17 17 17 20 16 14 12 12 12 10 13 11 11 8   17

05056400 BIO COULEE NEAR CHURCHS FERRY, N. DAK. 

LOCATION. Lat 48°10'40", long 99°13'15", in NWjNWj sec.12, T.154 N., R.67 W., Benson County, at gaging station

DRAINAGE AREA. 2,510 sq mi, approximately, of which about 690 sq mi is probably noncontributing. 

PERIOD OF RECORD. Chemical analyses: June 1954 to September 1969. 

REMARKS. No flow Oct. 1-22, Dec. 21 to Apr. 9.

U.F'ICAL ANALYSES, KAT1R rdH OCTOBER 1968 T') SEPTEMBER 1969

J1S- SOLVED
MEAN SHLV-r "VI
MS- .11 1C.', K'J'. lA'.rSE

CHAH^f I .( (21 IFF ) ( <-, I

OC1 .
2<t... .1 ->.ii

"10 V.
05... .45 17
2/... .12 22

36...
03... 2.=)

AIM.
12... Al7fr 11
10... 7B4 IK

23... 396 -).6 < '! 1,

75. .. A259 1 1  >[. Ill
JJLV
24... 216 ,'. 106 117 

3D... A45 15 411 lib

A DISCHARGE AT TIME OF SAMPLING.

soLva.
If! Trie SflLIOS
PHI-,- (unM-

'(TRUr ."I.'TI- < Cv. , 1 Oil 1- AT
(' nsi (Pr 41 <n ) K.O i.)

ucr.
24. .. .1   J'lr> 1 '30

-tLJ. 
I -,... 3.9 -- 191' 1 '70
2,... .7   ?HC 16/0
OH.
03... 2.3   '70 1240 

APK.
12... H.   V. 162

23... .3 .15 M .,10
Jil JK
25... 3.3 -- '<>'. *">'<

JULY
74... 3.P -- >l' r> 417

SECT.

3(1... ?.'J   O? V1 <'

CAL-
CHI"

(CM

100

IbC
I :»B

110

19
41'

41

52

S7

SC'Ll/T^
SCLins,
(TUNS
PhF,

2.35

2.41
7.,'0

l '

.22

.4?

.49

.57

.31

I'4G-
NE-

SIUK
MG)

93

100
97

84

6.5
16

19

22

26

HARD-
,rs c,

(Cl.fG)

630

810

74

1 87

21-J

248

306

SOI) HI"
(-141

283

?12
195

1 30

14
li

22

28

31

i.Ovl-
CA<-

b.HITE
HARO-
 JtSS
I U /L)

106

416

' 3

31

2=)

30

2R

PO
TAS
SIUM
(K)

29

50
13

45

8.3
12

13

19

18

ALKA
LINITY

45
CAC03
(MG/L)

324

395

51

154

19U

218

278

BICAR
BONATE
(HC03)

395

482
605

560

62
158

188

232

266

SLOUIM
AD

SORP
TION

RATIO

4.9

3.2

.7

.7

.8

.9

1.2

SULFATE
IS04I

790

770
635

427

41
75

84

96

96

SPECI
FIC

COND
UCTANCE
(MICRO-
MHOS)

2270

2200

237

482

581

621

816

CHLO
RIDE
(CD

117

97
82

64

7.2
9.8

11

12

15

PH

(UNITS)

7.9

8.0

7.3 
7.3

7.4

7.9

7.7

7.8

FLUO-
RIDE
IF)

.3

.4

.3

.4

.3

.3

.?

.3

.3

.4

COLOR
(PLATI
NUM-

COBALT
UNITS)

20

25

29 
20

18

25

21

3?

ADDITIONAL DETERMINATIONS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

TOTAL
DIS- DIS 

SOLVED SOLVED 
*\LI!«- CHRli-

UL) (CS) I II )

Si-Li- CAO- STRT't- HC1LY- 
' IL> MIO'- TRIM BARIUM LITHIUM BDENUM 

(Lr) (CJ) (SKI (BAI (LI) (MO)

VANA 

DIUM 
IV)

DIS- 
SOL- 
VED- 

PHOS-
PHORUS 

(P)
IMG/L)



240 RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK. 

LOCATION. Lat 47°26'01", long 98*01'43", in NEjNEjSEj sec.27, T.146 N., R.58 W., Griggs County, at gaging static

DRAINAGE AREA.   6,470 sq mi, approximately, of which 5,200 sq mi is probably noncontributing. 

PERIOD OF RECORD.   Chemical analyses: October 1959 to September 1960, October 1966 to September 196

EXTREMES.  1968-69 : 
Dissolved solids: Maximum, 678 mg/1 Jan. 1-31; minimum, 304 mg/1 Apr. 1-30. 
Hardness: Maximum, 418 mg/1 Jan. 1-31; minimum, 157 mg/1 Apr. 1-30. 
Specific conductance: Maximum daily, 1,060 micromhos Dec. 4; minimum daily, 282 microm

DIS
CI S- SOLVED CA'3-

MEAN '..'ILl/EP r"A .- C4L- ' <  t-

CH.^GE (,!.,?) IFH <M") (C.M (Mb) CIAI

nc
0

'JO
0

DE
0

JA
0

Ff
0

MA
0

AP
0

1A
0

J.)
[j

JU
0

All
0

0

win.
TIM

WTC.
TON

PPR

PC
;>

L)E
0

j
3

F;
J-

2

I
MA
0
1

-31 16           6<i

-3kJ 111           73

-31 15   --       B,J

-U K.«           16

-28 H.4 -- -- --     48

-31 7..           63

-3U IP7J           32

-31 264 -- -- --     73
f
-30 915           93
Y
-31 tB --         79

-31 39           8,-

-30 3? --         V

VG. --           43

VG. 204       --   71

AY --           24

ANALYSES OF ADDITIONAL SAMPLES*

...B 16 it 7li'   6b 30 h:

...B 21 13 r,o nu rn 36 63

...B 9.1 23 ,'l   RFl l,r 11

...B rf.f i"> 00 140(1 ) > 38 74

.

...B 12 ?f 90 SbM R'j 35 77

...B 1.L- ? > 10 5>00 7R 27 62

... -.9in P. 9     22 P.(. 20

... 444 2i.     63 28 74
2) 1". 26 50 <tO f.2 29 7?

20... ?r-5 ?4 30 10 73 34 fll
JULY
2?...B 40 ?6 79 F. 71 36 74

Aili.
! '... B 37 ff 11 n 5<i 31 86

PO-
TA3- RICA-!-

U) (HC03)

367

395

447

503

36?

391

169

8.9 334

8.4 405

3.2 378

(87

8.5 337

232

377

12R

6.6 362

6.1 393

6.7 484
6.5 299

5.4 458

5.6 372

tt. 6 98

28 349
8.7 349
K.I 3?5

7.9 394

8.2 367

1OS Apr .

SULF4TF 
(S04)

9R

122

136

153

129

129

71

 

 

--

12R

-

_

--

 

123

132

155
147

132

101

57

136
131
173

132

12fl

9.

17.

CHLD- FLUO-

(CL) IF)

 

 

 

 

 

 

 

 

--  

 

 

-

_

 

 

15 .3

17 .0

20 .3
20 .1

18 .7

15 .5

6.4 .2

14 .3
14 .6
16 .5

16 .7

19 .<<

A DISCHARGE AT TIME OF SAMPLING.



RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK..-Continued 

EXTREMES, 1968.69...Continued

April.

Period of record: 
Dissolved solid
Hardness: Max!
Specific conduc
Water tempera tu

solved solids.

CJ03) 

OCT.
01-31 to-j.
01-30

DEC.
01-31

JAM.
01-31

FES .
01-?H

MAX.
01-31

APR.
01-31)

HAY
01-31

JUNF
01-30

JULY
01-31

AUG.
ai-3i

Sfpr.
01-30 

hTD. IWG.
TIMt

HTD. AV&. 
FUNS

PFR DAY

s: Maximum, 1,230 mg/1 Mar
mum, 681 mg/1 Mar. 15-18, 1
tance: Maximum daily, 2,17
res: Maximum, 27.0°C Aug.

195 mg/1 Apr. 16; hardness,

CIS-
SOLVED

  iKTHij SOLIDS
PH'lS- (RCSI-

(PMl) (B) 180 C)

*91

5*1

607

678

5*5

56)

304

510

621

561

552

364

 

. 15-18, 1967; minimum, 208 mg/1 Mai
967; -minimi
0 micromhoi
5, 6, 1968

urn, 102 mg
s Mar. 18,
; minimum,

/I Mar
1967;
freez

. 24-25, ]
minimum c
ing point

:. 24-25, 1967.
L967.
laily, 282 micromhc
on many days durir

90 mg/1 Apr. 16.

OIS-
iOLVED
SOLIDS

.67

.7*

.83

.92

.7*

.76

.41

.69

.8*

.76

.75

.49

 

DIS
SOLVED
SOLIDS

21.2

26.3

24.6

16.1

12.*

11.8

15*0

36*

16*

133

58.1

201

HARD 
NESS

29*

316

356

*18

310

317

157

?69

331

311

281

191

 

ALKA
LINITY

<«S/L)

301

32*

366

*13

313

321

155

27*

332

310

318

190

105

SODIUM
AD-

SORP-

1.6

1.8

1.9

1.2

1.*

1.5

1.1

1.9

2.2

1.9

2.1

l."t

1.8

 

SPECI
FIC

CDND-

IMICRO- 
HHOS1

756

824

910

1010

850

841

449

775

945

855

827

5*3

82*

 

>s Apr. 17, 1969.
ig winter periods.

COLOR
IPLATI-

COBALT 
IUN1TS) UNITS)

7.6

7.6

8.1

7.7

8.0

8.0

7.6

7.7

7.8

7.7

7.7

7.7

7.6

7.8

 

ANALYSES OF ADDITIONAL SAMPLES

OCT.

DEC.
03... .0 

JAM.
02... l.l
31... .'

FEB.
?6... 2.6

MAR.
?<>... .0

APR.
16... .1

HAY
03... l.P
12... .1
ZO... .7

JULY
22... 3.0

AUG.
19... Z. (>

1*0 66*

120 618

hO *05

50 195

170 552
1*0 525

.39 1110 6*0

142 576

208 560

.90

.8*

.67

.27

.75

.71

.87

.78

.76

16.9

10.7

2580

662
305
35*

7*. 6

55.9

382

305

90

272
27*
319

326

263

397

305

80

286
286
316

323

301

1.8

1.5

.9

2.0
1.9
2.0

1.8

2.3

988

756

299

778
790
916

840

818

7.9 5

8.1 6

8.0 10 
8.3 2

8.0 *

8.0 *

7.6 16

7.9 25
7.6 23
7.6 20

8.2 16

7.9 21



RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK. Continued 

ADDITIONAL DETERMINATIONS. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1964

ISY 
20...

DATE
MAY
20...

DIS 
SOLVED
ALUM
INUM
IAL)

200

NIUM 
ISF) 

IUU/L)

10

TOTAL 
DIS 

SOLVED
CHRO
MIUM NICKEL
ICR) (Mil

0 0

MIUM TIUM 
(CD) ISR) 

IUG/L) IUG/L)

0 500

COPPER
ICU)

0

BARIUM 
(BA) 

(Ut/L)

0

LEAD
IPB)

0

LITHIUM 
(LI) 

IUG/L)

100

ZINC
IZN)

10

MOLY 
BDENUM 
(MO) 

(UG/L)

20

COBALT
<C(1)

0

VANA 
DIUM 
(V) 

(UG/L

0

ARSENIC
(AS)

2

)

SPECIFIC CONDUCTANCE (MICROMHOS AT 25"C), HATER YEAfc OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

1.....
2.....

4..... 
5.....

6..... 
7.....
8.....
9.....

12..... 
13.....

18.....

20..... 

22.....

24..... 
25.....

26 .....

30..... 
31.....

AVERAGE

721
789

702

700 
702 
704

730

763

790 
795

800

785 
787

748

789 846 932 740 811 352 681

840 846 967 851 810 490 793

827 982 1030 806 889 510 958

819 1010 1020 683 868 486 942

957 1010   838   928

988 

979

970

964 
968

967

961

973

910

~

777 

792

886

887 
863

852

854

861

858 

861

858 
856 
843

845

828 

830

799

806 
774

794

816

826

863 

869

865 
865 
864

864

819 

862

877

924 
696

780

905

915

950 

907 

912

977 
977

858

TEMPERATURE (°C) OF WATERi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

OCTOBER.. 11 11 11 9 9 10 10 9 3 8 9 10 11 10 10 9 7 6 6 6 7 7 7 6 6 6 6
NOVEMBER. 444332211111111111111111001
DECEMBER. 111000011111100000100000000

JANUARY.. 000000000000000000000000000
FEBRUARY. 000000000000000000000000000
MARCH.... 000000000000000000000 100*0000000

APRIL.... 0 0 0 0 0 0 0 1 1 1 1 1 2 2 3 3 3 4 7 9 11 11 11 12 12 12 12 12 12 11  
MAY...... 11 12 13 13 14 14 13 12 13 13 13 13 16 16 15 13 12                            
JUNE.....                                                              

AUGusfi!i                             23 24 21 22 22 22 23 24 24 25 25 25 26 26 2& 25 24
SEPTEMBER 23 21 21 20 19 19 18 18 17 17 18 18 18 18 IB 18 17 17 17 16 16 16 14 13 13 12 12 12 11 11  



RED RIVER OF THE NORTH BASIN 243 

05058700 SKEYENNE RIVER AT LISBON, N. DAK. 

LOCATION. Lat 46*26'49", long 97*40'44", on line between secs.l and 2, T.134 N., R.56 W., Ransom County, at gaging

from Timber Coulee, and at mile 162.1. 

DRAINAGE AREA. 8,190 sq mi, approximately, of which about 5,700 sq mi is probably noncontributing.

PERIOD OF RECORD. Chemical analyses: August 1956 to September 1969. 
Water temperatures: August 1956 to September 1969.

EXTREHES. 1968-69:
Dissolved solids: Maximum, 683 mg/1 Dec. 1-31; minimum, 349 mg/1 Apr. 1-30. 
Hardness: Maximum, 345 mg/1 Sept. 1-30; minimum, 195 mg/1 Apr. 1-30.
Specific conductance: Maximum daily, 1,090 microrahos Dec. 22; minimum daily, 394 micromhos Apr. 9. 
Water temperatures: Maximum, 27.0*C Aug. 12, 22, 2fl, 28; minimum, freezing point on many days during November 

to April.

Period of record:
Dissolved solids (1956-58, 1959-69): Maximum, 917 mg/1 May 22 to June 15, 1964; minimum, 185 mg/1 Apr. 3-5,

1960.
Hardness: Maximum, 458 mg/1 May 16-31, 1963; minimum, 102 mg/1 Apr. 3-5, 1960.
Specific conductance: Maximum daily, 1,450 micromhos Jan. 30, 1962; minimum daily, 243 micromhos Apr. 2, 1960. 
Water temperatures: Maximum, 32.0°C Aug. 23, 1950; minimum, freezing point on many days during winter periods.

RE BARKS.  
solved

01TE 

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
Dl-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-31

JULY
Dl-31

AUG.
01-31

SEPT.
01-30

WTD. AVG. 
TIME 

WTD. AVG.
TONS

PEil DAY

OCT.
22. ..B

APR. 
19...

MAY
03...
26... B

solids, 293 mg/1

MEAN
DtS- SILICA 

CHARGE (SIQ2I
ICFSI (MG/LI

22

5*

SO

*2

202

220

2550

*43

1*0

213

72

26

329

27 13

SOD 19
250 9.9

Apr. 26; hardness, 139 mg/1 Apr. 26.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO

DIS-
D1S- SOLVED MAG-

IRON GANESE CIUM SlUH SODIUM 
(FFI (MN) ICAI (MG) (NA)

  97

89

98

88

83

72

30

42

51

50

75

87 

<,!

72

37

ANALYSES OF ADDITIONAL SAMPLES*

30   68 37 91

55 21 *2
50 20 58 23 *2

imum observed di

SEPTEMBER 1969

PO- 
TAS- BICAR-

(K) (HC03)

30*

310

3*6

31 B

320

318

180

215

239

9.5 209

266

1* 26* 

209

27*

10 295

8.7 15*

12 216
9.* 218

iring water

ISO*) 
(MG/LI

17B

153

1B1

205

185

18B

93

1*0

155

~

217

116

170

116

225

68

130
13*

year: Dis-

CHLO- FLUO-

(CL) (F) 
(NG/L) IMG/L)

 

   

 

   

 

 

 

 

 

 

 

_

*7 .3

8.8 .2

17 .2
19 .3

A DISCHARGE AT TIME OF SAMPLING. 
B DAILY MEAN DISCHARGE.



RED RIVER OF THE NORTH BASIN 

05058700 SHEYENNE RIVER AT LISBON, N. DAK. Continued

DATE

OCT. 
01-31 

NUV. 
01-30 

DEC. 
01-31 

JAN. 
01-31 

FEB. 
01-28 

MAR. 
01-31 

APR. 
01-30 

MAY 
01-31 

JUNE 
01-30 
JULY 
01-31 

AJG. 
D1-3I 

SEPT. 
01-30

WTD. AVG. 
TIMF 

UTD. AVG. 
TOMS 

PFR DAY

OCT. 
22... 

APR. 
19... 
26... 

MAY 
03. .. 
26...

DAY 

1..... 
2..... 
3.....

5.....

6.....
7.. ... 
8..... 
9.....
10.....

11..... 
12..... 
13.....

16..... 
17.....

19.....

21..... 

23.....
24..... 
25.....

28.....

30..... 
31.....

AVERAGE

ORTHO 
PHDS- 

NITRATE PHATE 
(NO}) (PC4)

BORON 
(B)

.7   240

6.6   100 
4.5   70

3.1   130 
.2 .11 80

ADDITIONAL D

DIS 
SOLVED 
ALUM 
INUM 

( ALI 
DATE (UG/L)

26... 200

MUM 
(SE

MAY 
26... 0

SPECIFIC CONDUCTANCE

OCTOBER NOVEMBER DECEMBER 

965 988 936

965 985 
965 976 
956 970 
962 976

956 982 
959 988 
976 991

979 932 
979 899

982 882

988 919 
994

981 945

938 
938 
955 

1010

1060 
1080 
1040

1040 
1030

1070

1020 
1010

1010

DIS- 

SflLVED DIS-

(RESI- SOLIDS 
DUE AT (TONS

625

605 

613 

349 

421 

477 

409 

633 

664

566

670

408 
293

403 
420

TERMINATION

TOTAL 
DIS 
SOLVED 
CHRO 

MIUM NI 
(CR) ( 

(UG/L) (U

0

MIUC 
(CO)

.85

.82 

.83 

.47 

.57 

.65 

.56 

.86 

.90

.77

PIS-

SOLIDS 
(TONS

91.1

330 

364 

2400 

504 

180 

235 

37.6 

46. 6

363

HARD 

NESS

318

297 

307 

195 

2*>0 

281 

233 

319 

345

293

.91 48.8 320

.55 3870 213 

.40 3380 139

.55 870 224 

.57 283 238

S, WATER YEAR OCTOBER 196

G/L)

0

TIUM 
(SR)

(GUI (PB) 
(UG/L) (UG/L)

0 10

BARIUM L1THIU 
<BA> (LI)

0 380 0 

(MICROMHOS AT 25°C)t WATER

JANUARY FEBRUARY MARCH 

978 956 854

968 
958

937 
948 
948

956
948

948

962
951

954

908

901

884 
872 
868

868 

870

868 
884

886

858

856

865

381

381

881 
893

979 
962

886

ALKA 

LINITY 
AS

( /L)

255

262 

261 

148 

176 

196 

171 

218 

217

225 

153

242

171 
126

177 
178

8 TO SEPT

zinc
(ZN> 

(UG/L)

0

MOLY- 

1 BDENU 
(MO)

50 0 

YEAR OCTOBER 1968

APRIL MAY 

988 560

970

826

439

681

539

516 
507

484 
517

605

674

610

659

SODIUM SPECI- 
AD- FIC 

SORP- COND- 
TION UCTANCE

2.2

2.1 

1.8 

.9 

1.2 

1.3 

1.4 

1.8 

2.0

MHOS)

946

899 

887 

508 

637 

725 

630 

907 

980

1.8 839

2.2 985

1.2 590
1.0 426

1.2 634 
1.2 644

EMBER 1969

COBALT ARSENIC 
(CO) (AS) 

(UG/L) (UG/L)

0 0

VANA- 

M PIUM 
(V) 

) (UG/L)

1

TO SEPTEMBER 196

JUNE JULY 

717 760

681 
667

653

681

745
680

571

525

COLOR 
(PLATI- 

PH NUM- 
COBALT 

UNITS) UNITS)

7.5 

7.6

7.5 

7.6 

7.7 

7.6 

7.4 

7.6 

7.5 

7.3 

7.5 

7.6 

7.5

7.9

8.0 
7.9

7.6 
7.4

9

AUGUST SEP 

841 
B37

843 
834

834 
841

881

18 

16
a

20 
23

EMBER 

030 
030 
030 
020 
020

020 
010 
010 
010

020

683

708 
699 
702

688
688 
700 
696

778

806 
800 
806 
815 
819

772

768

701

698 
710 
704 
752 
752

788

813
823

974

979 
960 
960 
979 
1010

1010 
1020 
1020

1020 
1020

968

954 
940 
932 
922 
905

917
900 
900

895



RED RIVER OF THE NORTH BASIN 

050587OO SHEYENNE RIVER AT LISBON, K. DAK. Continued

MONTH 

OCTOBER..

DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

APRIL....

AUGUST... 
SEPTEMBER

DRAINAGE AREA 

PERIOD OF REC 

REMARKS.   No

n/.rc i 

ncr.

DfcC.

APi!. 
1 3 ... 
14... I 

«4V

JUNF

JULY 
If.... 

SFPT. 
1 «...

A DAILY

1

24. .. 
Dbl . 
0!... 

APK. 
11...

JUNI- 

25... 
JJLY 
If.. . .

STPT. 
in...

15 14 13 12 12 12 12 11 U 11 11

I 1 I 1 I 0 1 0 0 D 0

00000000000 
00000000000 
00000000000

o o o o o o i i i i i

23 23 22 23 24 23 22 2o 20 20 19 

05064900

.   160 sq mi, approximately.

flow Oct. 12-14, Dec. 8 to Apr. 3

DI5-
rii,- SOLVED

, L-Jfl MA <-

HA t,,r (SI Ul (H-l ( 1N) 
CFS) I.'^/LI (i:.'./LI (IIO/L)

A.I 1. ( . t 4(1 c 

A. 34 11 n 0 

99 1') )0 120

Al.t, 11 30 60 

1.7 12 30 130 

A.n;1 21 y 12 0 

!.-  24 101 (] 

MEAN DISCHARGE.

DIS 

SOLVED
MRTHII S"LlDi> 
PH IS- (RtSI- 

IHITt PHAIE UiPr1 " DDF AT

.1 .IP 160 640

.7 .33 19C 1060

DAY

I 1 I 1 I 1 I I 0 1 1 1 1 I 1 1 I I 1  
OOOODOOOOOOOOOOOOOOO

DOOODOOOOOOOOOOOOOOO 
00000000000000000       
00000000000000000000

17 17 18 18 18 18 19 18 19 18 17 17 17 17 19 18 IS 21 19  

20 19 22 21 19 17 17 17 18 18 17 16 14 14 14 14 14 14 19 -- 

BEAVER CREEK NEAR FINLEY, N. DAK.

Ej 31 T 148 N R 55 W St 1 C t t i t ti

, July 31 to Sept. 4.

KAG- PC1- 
CSL- NE- TAS- BICAR- CHLO-

(CS) IMG) (NA) (K) (HCC13) IS04) ICL)

10 48 100 12 312 344 41 

148 62 IOB 11 434 433 45 

44 15 22 6.0 135 102 5.2

115 46 86 8.4 375 336 25 

(20 57 131 11 380 431 38 

125 57 146 11 427 436 33 

66 24 37 7.8 225 149 8.8

DIS- NON- SODIUM SPECI- 
SULI/FD CAR- ALKA- AD- FIC 
SOLIDS HSRD- BOMATF LINITY SORP- COND- 
( ruMS *JESS HARD- AS TION UC7ANCE PH

.40 171 61 111 .7 442 7.6

1.6 -- ''4 453 .62 262 77 184 1.0 657 7.7

ADDITIONAL DETERMINATIONS. MATER YEAR OCTOBER 196B TO SEPTEMBER 1969

TOTAL 
DIS- DIS 

SOLVED SOLVED 
ALUM- LHRO- SELE-

( AL) (CR) (

nc .

DF .

AP . 
1 ... 200 0

? ... 20' 0
,IU I

JLI Y

S' T.

Mil (CU) (PB) (ZN) (CO) (AS) (SE)

0 0 0 0 0 0 10 

r 0 0 0 0 0 10

AVER 

AGE

10 
1
0

0 
0 
0

4 
15 
IB

23 
25 
19

FLUO-

( =>

.2 

.2 

.2

.3 

.5 

.4

COLOR 
(PLATI 

NUM- 

COBALT 
UNITS)

5 

6 

32

27

25



RED RIVER OF THE NORTH BASIN

05064900 BEAVER CREEK NEAR FINLET. N. DAK. Continued 

ADDITIONAL DETERMINATIONS, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OIS-
SOL- BIO-
V6D- CHEM-

CAO- STRON- MOLY- VANA- PHOS- ICAL
HIUM TIUM BARIUM LITHIUM BDENUH DIUM PHORUS OXVGSN
(CO) (SR) (BA> (LI) (MO) (V) (PI DEMAND

F Itlb/L) (UG/L) (UG/L) IUG/L) (UG/L) IUG/L) IMG/L) IMG/L)

210

520

.09 

    .20 

FIELD DETERMINATIONS, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SPECI- COLI- 
FIC FORM

DATE

OCT.
24...

RFC.
03...

JUNE
75...

JULY
16...

SEPT.
18...

DIS
CHARGE
(CFS)

.15

.33

1.7

.62

1.0

TEMP
ERATURE
(DEG C)

4

0

17

22

12

COND
UCTANCE
(MICRO-
MHOS)

1130

1460

903

675

660

PH

(UNITS)

8.2

8.0

7.8

8.3

8.4

DISS
OLVED
OXYGEN
(MG/L)

6.5

12.0

6.7

6.2

9.4

(COL
ONIES
PER

100 ML)

45

67

 

60

900

2.0 

1.4 

2.7 

.9 

2.6 

2.6 

4.6

PESTICIDE ANALYSESi MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT.
74... 

APK.
13...
14... 

SEPT. 
18...

ALORIN 

(U&/L)

ODD 

(UG/LI

.00 

.00

DDE 

(UG/LI

.00 

.00

DD1 

(UG/L)

.00 

.00

.00 

.00

ENDRIN CHLDR EPOXIDE LINDANE 2,4-D

(UG/L) IUG/LI IUG/L) IUG/L) (UG/L)

.00 .00 .00 .00 .00

.00 .00 .00 .00 -00

S1LVEX 

(UG/L)

.00 

.00

2,4,5-T: OCT. 2k, .00 UG/L; APR. 13, .00 UG/L.

RADIOCHEMICAL ANALYSES, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

/UNITS OF MEASUREMENT) URANIUM, MICROGRAMS PER LITER OF MATERl RADIUM, AS RADIUM-226, IN PICOCURIES PER LITER 
OF MATERl GROSS BETA RADIATION AS STRONTIUM-90-YTTRIUM-90, IN PICOCURIES PER LITER OF MATERl GROSS ALPHA 
RADIATION, AS MICROGRAMS OF URANIUM EQUIVALENT PER LITER OF WATER. A PICOCURIE IS DNE MILLIONTH OF THE AMOUNT 
OF RADIOACTIVITY REPRESENTED BY A HICROCURIE, MHICH IS THE QUANTITY OF RADIATION REPRESENTED BY ONE MILLIONTH 
OF A GRAM OF RADIUM-226. A PICOCURIE OF RADIUM RESULTS IN 2.22 DISINTEGRATIONS PER MINUTE.7

DATE

OCT.
24... 

4PR.
13...
14... 

SEPT. 
18...

URANIUM 226
IU) (RAI

(UG/L) (PC/L)

2.B 

2.6

GROSS 
ALPHA 
(UG/L)

GROSS 
SETA 
(PC/L)

GROSS 
ALPHA 
(UG/L)

2.8

1.0

SUS 
PENDED 
GROSS
BETA 
(PC/L)

2.3 

1.7

SUS 

PENDED 
SOLIDS 
IMG/L)

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE SIZE, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 

APR 13

TIME 

1200

MATER 
TEM 
PERA 
TURE

DIS 
CHARGE 
(CFSI

CONCEN 
TRATION 
(MG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

82



RED RIVER OF THE NORTH BASIN M '

OSO82500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK. 
(International Hydrological Decade River Station)

LOCATION. Lat 47*56'28", long 97*02'4O", in SE$NEj sec.33, T.152 N., R.50 W., Grand Forks County, at dam at River 
side Park in Grand Forks, 1,500 ft upstream from gaging station, 2 miles downstream from Red Lake River, and at 
mile 296.0.

DRAINAGE AREA. 30,100 sq ml, approximately (Includes 3,800 sq ml in closed basin).

PERIOD OF RECORD. Chemical analyses: September 1956 to September 1969. 
Water temperatures: October 1956 to September 1969.

EXTREMES. 1968-69:
Dissolved solids: Maximum, 384 mg/1 June 1-30; minimum, 243 mg/1 Apr. 1-30. 
Hardness: Maximum, 285 mg/1 June 1-3O; minimum, 165 mg/1 Apr. 1-3O.

Water temperatures: Maximum, 25.o'c'july 15-17; minimum, freezing point Dec. 8.

Period of record:
Dissolved solids (1956-58, 1959-69): Maximum, 54O mg/1 Jan. 21, 1962; minimum, 191 mg/1 Mar. 24, 1966.
Hardness: Maximum, 468 mg/1 Dec. 29-31, 1958; minimum, 126 mg/1 Apr. 12, 1965.
Specific conductance: Maximum daily, 976 micromhos Dec. 29 31, 1958; minimum daily, 278 micromhos Mar. 26,

1966. 
Water temperatures: Maximum, 28.0°C July 19, 1964; minimum, freezing point on many days in 1967 and Dec. 8,

1968.

REMARKS. Daily samples for chemical analysis composited by discharge. Maximum observed during water year: Dis- 

hardness, 140'mg/1 Apr. 13.

OCT. 
01-31 

MOV. 
01-30 

DEC. 
01-31 

JAN. 
01-31 

FEU. 
01-21 

MAR. 
01-31 

APR. 
01-30 

MAY 
01-31 

JUNt: 
Dl-30 

JULY 
01-11 

AUG. 
01-31 

SEPT. 
01-30

HTD. AVG.

^TD. AVG. 
TONS 

PER DAY

3CT.
20...

NOV.
25...

DEC.
27...

JA.-i.
24...

FEB.
24...

25...
»P«.
09...
13...
20...

HAY
04...
20...
26...

JULY
24...

AUG.
25...

SEPT.
25...

MEAN 
DIS- 

CHAP.tifc

1460 

1660 

1600 

1500 

1510 

2110 

28700 

12100 

4520 

3250 

150& 

I43D

1740

2240

isoo

1500

1700

2250

56CO
40800
47500

22400
10100
7360

353D

1060

1400

DIS-

SILICA IRPJ 
IS 102) IhE)

DIS 
SOLVED

GV1ESC CUM 
IMN) ICU

MAG-

SI UM 
IMG)

SUDIUK 
I MA)

PO 
TAS 
SIUM 
IK)

li, 

If, 

15 

9.8 

14 

18

a.e

19 

20 

21 

19 

14 

14

190 

ANALYSES OF ADDITIONAL SAMPLES*

12 '.0

14 10

IB SO

IS 60

19 60

IB 60

5 50
2
4

b
2 50
I 9D

IB 45

14 59

6.6 15

60

55

60

0 53

0 53

0 52

210 50
36
36

54
0 65

20 63

30 48

0 SO

0 45

2B

23

24

21

23

24

20
12
14

20
29
28

20

22

19

18

11

11

11

19

20

14
.9
. >

1
1
1

17

17

15

4.4

3.5

3.2

3.9

4.2

4.7

3.5
6.0

14

20
5.5
7.8

7.4

4.3

4.0

BICAR-

IHCD3)

252 

259 

296 

266 

266 

268 

148 

215 

259 

262 

226 

213 

199 

244 

2730

272

253

275

260

270

267

21
13
13

19
23
23

209

234

210

IS04)

60 

64 

54 

33 

37 

45 

65 

109 

108 

76

76 

65 

1190

72

49

44

33

44

46

48
39
54

101
119
103

62

51

42

CHLO-

ICL)

__

13

7.2

6.8

5.2

8.0

7.4

6.8
6.8
4.4

7.2
9.0
9.6

10

9.4

11

FLUO-

IF)

-

.3

.2

.2

.3

.4

.3

.4

.1

.2

.2

.4

.5

.3

.2

.3

A DISCHARGE AT TIME OF SAMPLING.

ADDITIONAL DETERMINATIONS, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

LEAS ZINC COBALT ARSENIC
(P») IZN) ICO) (AS)

IUG/L) IUG/L) (UG/L) IUG/L)DATE

MAY
20...

DIS 
SOLVED
ALUM
INUM
(AL)

(UG/LI

200

TOTAL 
DIS 
SOLVED
CHRO
MIUM
(CR)

IUG/LI

0

NICKEL
INI)

(UG/L)

0

COPPER
ICU)

(UG/L)

0



RED RIVER OF THE NORTH BASIN 

O5O825OO RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.--Continued

DATE 
OCT. 
01-31 

NOV. 
01-30 

DEC. 
01-31 

JAN. 
01-31 

FE«. 
01-28 

MAR. 
01-31 

APR. 
01-30 

MAY 
01-31 

JUNE 
01-30 

JULY 
01-31 

AUG. 
01-H 

SEPT. 
01-30

 on. AVS.
TIMh 

HTD. 6VG. 
TONS 

PLR D4Y

OCT.

NOV.

DEC. 
27... 

JAN. 
24... 

FEB. 
24... 

MAR. 
?5... 

APR. 
09... 
13... 
20... 

MAY 
04... 
20... 
26... 

JULY

AUG. 
25... 

SEPT. 
25...

OAY 
1..... 
2..... 
3..... 
4..... 
5..... 
6..... 
7.....
a.....
9.....
10.....

11.....

15. 
16. 
17.

19.

21. 
22. 
23.

26. 

28.

::::

::::
....

31.....

AVERAGE

ORTHO
OHHS- 

MTPATE PHATE BPRCl'J 
(NDi) (Pl.4) (b)

.1 .51 70 

.2   40

.e -- 60 

.5   110 

.2   71

4.5   UP

2.6   ') 
.4 .22 40 

1.7   JO

.0   91 

.1   7 = 

.0    b'l

ADDITIONAL

DIS 
SOLVED- 
SOLIDS 
(RESI- 
OUt AT 
ISO C)

i?8

348 

799 

301 

317 

243 

357 

3fl4

311

?96 

318

360 

HO 

316 

29? 

305 

322

OH 
29

22 
94

DIS 
SOLVED 
SOLIDS 
(TflMS

.41 

.41 

.43 

.33

.52

.42 

.34

.40 

.43

.42 

.43

.40 

.41 

.44

. 9 

. 8 

. 1

. 4 

. 4

CIS- 
SOLVED 
SOLIDS 
(TONS

1210 

1230 

1810 

188DO

4690

1260 

977

4070

1880 

1280

1400 

1960

4340 
22900 
?9400

19500 
10700

385 .52 3670 

">7 .40 850 

245 .33 926

DETERMINATIONSi WATER YEAR

NIUM MIUM TIUM BA 
(SE) (CD) (SR) ( 

DATE (UG/L) (UG/L) (UG/L) (U 

MAY 20 10 0 310

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), KATE 
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

482 558 582

476 583 542 

502 577 530

501 510 535 

521 488 516

559 483 522

459

448 

446

442

454

473 

82

88

481

481

81 

81

89

ALKA- 
HARD- LINITY 
NESS AS

233 218 

234 218 

234 ?20 

165 121

285 213

245 186 

206 175 

212 163 

241 200 

2240

232 207 

?46 226

22R 222 

227 219

207 80 
140 12 
146 08

216 57 
279 93

SOOIU 
AD 

SORP 
TION 

RATIO

.3 

.4 

.5 

.3

.5 

.6

.5

.it 

.4

.3 

.3

.5

.6

.4 

.3

.5 

.5

1 SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

466 

466 

489 

371

589 

519 

488 

419 

454 

495

476 

518

503 

487

440 
321

514 
584

PH 

(UNITS) 

7.6 

7.6 

7.6 

7.6 

7.8 

7.7 

7.6 

7.4 

7.5 

7.6 

7.4 

7.7 

7.6 

7.6

7.8 

7.7 

7.7

7.9 

8.3

7.6
8.0

8.1 
7.4

201 171 .5 450 7.8 

216 192 .5 475 7.8 

191 172 .5 4?7 8.0 

OCTOBER 1968 TO SEPTEMBER 1969

MOLY- VANA- 
RIUM LITHIUM BDENUM DIUM 
BA) (LI) (MD) (V) 
G/L) (UG/L) (UG/LI (UG/L) 

0 40 4 1

R YEAR OCTOBER 1968 TO SEPTEMBER 1969 
APRIL MAY JUNE JULY AUGUST

453 516 

365 556

323 583

337 596

387 568

484 582

618

628

606

576

538

556

568 

573

563

428

526

401 

518

453 

449

508

83 
82

72 
71

440 
417

481

COLOR 
IPLATI- 
NUM- 

COBALT 
UNITS)

5

5 

5 

3 

I 

3

8 
24

20 
24

10 

9 

6

SEPTEMBER 
420 
417 
409 
412 
380
419 

406 

416

421 
414

415

407 
388

412 
410 
410

398 

405



OCTOBER.. 
NOVEMBER. 
DECEMBER.

JANUARY.. 
FEBRUARY.
MAKCH....

APRIL.... 
MAY......
JUNE.....

JULY..... 

SEPTEMBER

RED RIVER OF THE NORTH BASIN 

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.--Continued

TEMPERATURE I°C> OF WATERr WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY 

<> 5 6 7 B 9 10 11 12 13 1* 15 16 17 18 19 20 21 22 23 2<i 25 26 27 28 29 30 31

4 14 13 13 12 12 12 12 12 10 11 10 11 12 12 12 12 10

1 1 1 1 1 1 1 0 1 i 1 1 1 1 1 1 1 1

1 L 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1

1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 '

1

1

1 
1

1

1

1 1   

1 1 1

1 1 1

1 1 1

1111111 11 LI 11 10 10 H 11 10 11 11 12  

19 19 17 17 17 18 18 18 18 19 18 18 18 18 18 18 18 18 18 18 18 18 18 17 17 17 17 17 17 17  

18 18 19 20 20 20 20 20 20 21 22 23 24 24 25 25 25 24 21 23 2« 23 23 23 23 24 23 23 23 22 23

23 22 22 22 22 21 2C 20 17 18 18 18 18 19 19 18 18 18 17 17 17 17 16 15 14 13 13 12 12 12  

05092000 RED RIVER OF THE NORTH AT DRAYTON, N. DAK. 

LOCATION. Lat 48°34'20", long 97°08'50", on line betwetn sees.24 and 25, T.159 N., R.51 W., Pembina County,

PERIOD OF RECORD. Chemical analyses: June 1954 to September 1955. 
Water temperatures: December 1956 to September 1961, October 196E 

tember 1969.

EXTREMES. 1968-69:

Period of r
Water tern

ing poi

TEMPERATURE <°C> OF HATERi HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

11 11 12 13 !<, 15 16 17 If

DCTORER 
MAXIMUM
MINIMUM

NOVFMRFP 
MAXIMUM
MINIMUM 

F1ECEMBFR
MAXIMUM 
MINIMUM 

JANUARY

FEBRUARY 
MAXIMUM

MARCH 
MAXIMUM 
MINIMUM 

APRIL 
MAXIMUM
M[NI«'|M

MAY 
MAXIMUM
MINIMUM 

JUN = 

MAXIMUM
MINIMUM 

JULY

AUGUST

MIN1MIJM 

SEPTEMBFR

14 13 12

1 3 1 
1 1 L

000

0 0 n 

000

000
0 j 3

11 I ? 13 

19 17 17
17 17 17

73 23 24

12 12 11 11 11 11 11 10 10 LI 11 11 11 11 9 3 8 7 7 7 7 7 7
12 11 11 11 11 H 10 1" 0 9 11 11 11 9 a H 7 7 7 7 7 7 7 

"  4 4 3 3 3 3 J ? ? ; 1 1 111 1 1 1 L 1 1 1
4433332?2?lllllil'lllll

iiionoocn ooooooo o nooooo
IIOOOOOHOOOOOOOOOOOOOOO

oco ooour1 ^ no n oooooooonoo

0000000000 0000000000010

00000000000000000000000 
00^00030000000000000000

0011 1 1 1 1 1 2 4 6 7 7 8 9 11 11 11 12 12 12 13 
no 51 1 1 1 I 112467789111111121212

. , . ,

1111  
1 1 1 1 --

0 0 n 0 0 
00000

0 0 0 0 Q

0 0      

00000 
00000

12 12 11 11   
12 11 11 11  

9
9 

2

0
3

0

0

0 
0

6 
5

14

24



25" RED RIVER OF THE NORTH BASIN

05099600 PEMBINA RIVER AT WALHALLA, ... DAK.

LOCATION. Lat 48°54'50", long 97*55'00", in NEjNEj sec.29, T.163 !».. R.56 W., Pembina County, at gaging static 
bridge on State Highway 32, at south edge of Walhalla, and 7 miles downstream from Little Pembina River.

DRAINAGE AREA. 3,350 eq mi, approximately.

PERIOD OF RECORD. Chemical analyses: March 1962 to September 1969. 
Water temperatures: April 1962 to September 1969. 
Sediment records: April 1962 to September 1969.

EXTREMES.   1968-69 : 
Dissolved solids: Maxim 
Hardness: Maximum, 442
Specif
Water

SCT.
01-31

 JOV.
01-30

DEC.
01-31
JM.
01-31

FEB.
01-28

01-31
APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31
SEPT.
01-30

WTO. AVG.
TIJ«C

WTD. 4VG.
TOMS

PER DAY

OCT.
25... B

NOV.
25. ..B

DEC.
17...B 

JAN.
14... B

FEB.
1 1 . . .B

MAR.
12. ..B

APR.
01... B
12...
14. ..
16...
19...
24...
21...

MAY
05...
21...

JUME
05.. Ji

JULY
02. . .B

AUG.
01...

SEPT. 
22...

Ic conduc
temperatu

MEAN 
DIS-

CHAR&b

369

174

42

24

14

21

3600

1630

561

320

148

97

_

582

 

320

140

35

26

12

20

24
800
580
630
6RO
600
46C

25JO
 

8D3

450

704 
129

7<»

tance: H
res: Max

SILIC4
(SIO2)

 

 

 

 

--

_

 

 

 

 

 

 

_

 

 

19

16

8

19

20

18

20
24
21
22
24
20
2?

21
17

21

23

27 
33

26

urn, 698 mg/1 Jan. 1-31; minimum, 266 mg/1 Apr. 
mg/1 Dec. 1-31; minimum, 170 mg/1 Apr. 1-30.
aximum d& Lly, 1,180 in
imura, 29-0°C Aug. 29:

nis-

IRON
(Fel

 

 

 

 

 

_

 

 

 

 

 

 

_

 

 

100

0

70

40

50

530

0
120
70
70
40
SO
 

0
20

0

 

4T 
42

DIS
SOLVED

GANESE
(MM I

 

 

 

 

 

_

 

 

 

 

 

 

_.

 

 

ANALYSES

 

 

210

140

250

240
100
60
60

130
60
 

20
10

0

?7

0 
0

0

icro
min

CIUM
(CAI

 

 

 

 

 

_

 

 

 

 

 

 

_

 

 

OF

63

73

68

89

94

78

79
70
52
49
57
44
42

47
63

65

68

62

mhos Mar .
Jimim- free

NAG-

SIUM
(MGI

 

 

 

 

 

_

 

 

 

 

 

 

_

 

 

ADDITIONAL

35

38

49

50

45

45

46
11
11
13
16
13
13

15
23

25

28

27

21; minimum
zing point

SODIUM
(MM

50

53

68

60

67

69

21

25

38

48

46

49

29

50

45

SAMPLES*

43

50

59

70

74

77
23
21
24
28
19
20

20
29

37

50

44

1-30.

daily, 365 micr
DH many days dur

PO- 
TAS- BICAR-
SIUM BONATE
IKI (HC03I

286

314

412

405

318

292

168

204

260

275

299

301

206

295

325

9.8 278

9.3 318

9.8 369

9.8 384

9.7 311

9. 416
6. 221
7. 70
8. 69
9. 99
7. 61
8. 62

7. 178
8. 243

9.5 252

9.1 254

9.4 279

omhos Apr. 10.
ing November to April

CHLO- 
SULFATE RIDE
(S04I (CLI

140

Ul

155

224

227

248

   

101

   

 

 

 

_

   

 

167 13

188 14

223 16

227 17

243 18

203 20
81 6.4
71 4.8
81 8.8

103 8.2
71 6.0
74 6.0

79 6.2
115 7.2

128 9.2

171 11

131 8.2

FLUO- 
RIOE
(Ft

 

 

 

 

 

_

 

 

 

 

 

 

_

 

 

.2

.2

.3

.2

.8

.6

.6

.2

.3

.2

.3

.2

.2

.1

.2

.3

.4

.4

.3

.4

ADDITIONAL DETERMINATION, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED
ALUM
INUM
IALI

(UG/LI

TUTAL 
DIS 

SOLVED
CHRO
MIUM
ICRI

(UG/LI

NICKEL
(MI 1

(ur,/n

COPPER
(CU)

(UG/LI

LEAD
(P8I

(UG/LI

ZINC
IZNI

1 UG/LI

COBALT
ICO)

(UG/LI

ARSENIC
(AS)

(UG/LI



RED RIVER OF THE NORTH HASIN 

05099600 PEMBINA RIVER AT WALHALLA, M. DAK. Continued

EXTREMES, 1968-69. Continued
Sediment concentrations: Maximum daily, 3,480 mg/1 Apr. 12; minimum daily, 15 mg/1 Feb. 25. 
Sediment loads: Maximum daily, 47,000 tons Apr. 12; minimum daily, 0.56 ton Feb. 6, 7.

Period of record:
Dissolved solids: Maximum, 822 mg/1 Jan. 15-31, 1963; minimum, 187 mg/1 Apr. 11, 1965.
Hardness: Maximum, 543 mg/1 Jan. 15-31, 1963; minimum, 95 mg/1 Apr. 11, 1965.
Specific conductance: Maximum daily, 1,260 micromhos Mar. 4, 1967; minimum daily, 236 micromhos Apr. 11, 1965.

Sediment concentrations: Maximum
Sediment loads: Maximum daily, 65

Maximum observed during vater year 
Hardness, 158 mg/1 Apr. 29.

OCT.
01-31

NOV.
01-30

DEC. 
01-31

JAN.
01-31

FEB. 
01-28

MAR. 
01-31

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31

SEPT.
01-30

TIME 
HTu. AVG.

TONS
PER DAY

CHEMICAL

ORTHC!
PHOS-

NITRATE PHATE aQRON 
(N03) (PCI4I (B)

 

     

 

 

 

 

 

 

   

_.

 

daily, 13,
,400 tons

: Dissolv

ANALYSES,

DIS
SOLVED
SOLIDS
(RESI
DUE AT 
ISO C)

503

55 B

684

698

266

341

437

491

501

491

521

 

000 mg/1
Apr. 19,

ed solid

July 26,
1962; Bin

1963; Binimum daily, 3 mg/1
Imum daily, less than 0.50

B, 769 mg/1 Apr. 1.

WATER YEAR OCTOBER 1968 TO

DIS
SOLVED
SOLIDS
(TONS

.68

.76

"

.95

.36

.46

.59

.67

.68

.67

.71

 

DIS
SOLVED
SOLIDS
(TONS

501

262

45.2

259D

1500

662

4?4

200

129

538

HARD
NESS

296

340

440

170

212

274

294

293

297

316

 

Minimum observec

Feb. 23

during

, 1965.
any days.

watpr yea

iods.

r:

SEPTEMBER ,1969

ALKA
LINITY

AS

235

258

332

138

167

213

226

245

247

242

266

SOOIUM
AD

SORP

SPECI
FIC

COND-
TION UCTANCE

1.3

1.3

1.2

.7

.8

1.0

1.2

1.2

1.2

1.2

 

MHOSI

735

B14

1010

8

424

513

665

727

727

734

767

 

PH

(UNITS)

7.5

7.9

7.8

8.0

7.6

7.9

8.3

7.5

7.8

7.B

7.9

7.8

8.0 

7.8

 

COLOR
(PLATI
NUM- 

COBALT
UNITS)

 

_

 

 

 

 

 

 

 

 

ANALYSES OF ADDITIONAL SAMPLES

OCT.

NOV.
25...

DEC. 
17...

JAN.

FEB.
11...

MA .
1 ...

AP .
0 ...
1 ...
1 ...
1 ...

2 ...

MA
0 ...
2 ...

JU F
0 ...

JU Y
0 ...

A'J .
0 ...
2 ...

SEPT.
2?...

.4   140

.1   ZOO

.2   19D

.1   170

.2   170

.0   160
10 .57 80
5.5 .S9 60
5.5 .59 60

1.8 .34 aO

1.6 .24 60
.1 .51 90

.0   128

. 1   160

.1   159

.1   199

587

700

727

74B

769
150
281
296

238

284
389

500

477
512

504

.80

.99

1.02

1.05
.48
.38
.40

.39

.39

.53

.68

.65

.70

.69

222

23.6

40.4

49.8
4540
3480
2900

4360

1930
 

607

263
178

108

299

338

418

380

385
220
176
175

162
15fl

178
248

266

285

265
282

296

ADDITIONAL BETERMINATION, HATER YEAR OCTOBER 1968

SELE
NIUM
(SE)

CAD
MIUM
(CD)

DATE (UG/L) (UG/L)

STRON
TIUM
ISR)

BARIUM
(BA)

(UG/L) (Ua/L)

LITHIUM
(LI)

(UG/L)

228

261

315

255

341
181
139
139
163 
132
133

146
199

207

209

229
244

247

1.1

1.2

1.5

1.7

1.7
.7
.7
.8
.8 
.6
.7

.7

.8

1.0

1.3

1.2
1.2

1.1

757

837

10TO

1080

1080
532
429
452
530 
407
408

440
591

643

733

685
711

736

7.7

T.B

8.1

8.1

8.1

8.1

8.0
7.4
T.4
7.5
7.9 
7.7
7.3

7.4
7.7

8.0

7.9

7.7
7.8

7.8

10

1

35

5

2

6

5
6

14
26
19 
11
20

10
23

20

11
14

10

TO SEPTEMBER 1969

MOLY
BDENUM
(MO)

(UG/L)

VANA
DIUM
(V)

(UG/L)



RED RIVER OF THE NORTH BASIN

05099600 PEHBINA RIVER AT WALMALLA, N. DAK. Continued

SPECIFIC CONDUCTANCE (HICRQHHQS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

I.....
2.....

4.....
;.....

6..... 
7.....

1.....
10.....

12..... 
13.....

IS.....

16..... 
17.....

19..... 
20.....

21..... 
22.....

25..... 

26.....

30..... 
31.....

AVERAGE

693

704 
714

710 
714

727

728 
725

737

735

733 
750

750 
750

748 

789

750 
769

735

769

779 1 

792 1

an i

832 
839

817 1 

837

884

8b2 
848

874 

887

907 

837 1

887

030 

040

000

B91
889

060 

100

10

10 
10

10 

10

10 
10

040

1110

1110 

1110

070

080 
ObO

090 

978

1000

1010 
960

840 
825

1010

111 III lllo 430

813 851 493 515 
1110 905 471 528

811 1090 408 554

1020 1180 388 584 
1030 880 406 587

902   623 

889 940 603 536

611 747 699 712

653

664 722 731 20 
662 732 734 22

664 744 720 26 

665 709 720 725

677 737 7 738 
674 712 7 751

684 717   

665 719 717 727

TEMPERATURE <°C> OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

DAY

JANUARY.. 
FEBRUARY. 
MARCH....

APRIL....
MAY......
JUNE.....

0000
0000

78889889 12 9898778  
12 9 13 12 8 8 10 13 12 15 13 13 15 22 21 19 15
18 18 19 17 16 17 16 16 18 16 16 16 16 18 18 18  

SEPTEMBER 21 22 23 21 19 21 19 18 18 18 18 21 21 21 18 18 18 18 19 21 18 17 12 11 10 11 12 12 11 9  



RED RIVER OF THE NORTH BASIN 

05099600 PEMBINA RIVER AT WALHALLA, N. DAK. Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
OCTOBER NOVEMBER DECEMBER

HE 
MEAN CDN

DISCHARGE TR1
AY ICFS) (ff.

1 427
2 440
3 438
4 427
5 427

6 427
1 425
A 417
9 407

10 402

1 397
2 392
3 385
4 378
5 378

h 375
7 382
K 375
9 366
0 361

1 343
2 330
3 331
4 336
5 320

b 311
7 307
ft 290
9 283
0 283 
I 283

EN-
ION
L)

21
25
85
62
ae

20
78
60
10
26

92
Oft
03
70
35

a?
57
33
20
^2

10
fO
72
45
88

65
77
i)5
50
42

M
LUAO CIS

ITI1NS) I

370 *
186
219
302
447

369
434
293
341
24/

206
220
115
276
240

184
260
233
217
285

194
155
243
222
162

139 1
147
145
115
109 
108

CGNCE"-
MEAN

MFAN CONCFN- 
01SCHARGE TKATION 

ICFS) IMO/L)

6.6 
6.1 
4.8

4.4 
3.8 
3.3

2.8 
2.6 
4.0 
3.C

2.9 
2.4 
2.3 
2.0 
1.5

1.8 
1.8 
1 .7 
1.6 
1.6

TOTAL 11451

MEAN
DISCHARGE

ICFS)

25
25
25
25
30

35
35
35
35
30

30
25
25
26
25

25
25
25
20
20

20
20
20
20
20

15
15
15
15
15
15

MEAN 
CONCEN
TRATION
IMG/L)

23
22
22
21
20

20
19
19
30
35

52
40
32
58
69

a2
60
45
35
42

51
40
28
28
40

39
38
37
36
35
34

ME4N
LOAO 01SCHARGF
ITONS) ICFS)

1 .6 12
1.5 10
1.5 10
1.4 10
1.6 10

1.9 H
I. a 11
l.H 11
2.U 11
2.H 12

4.2 12
2.7 12
2.2 12
4.1 12
4.7 12

5.5 U
4.0 14
3.0 14
1.9 14
2.3 14

2.8 14
2.2 15
1.5 18
1.5 2.0
2.2 23

1.6 23
1.5 23
1.5 20
1.5
1.4
1.4

MEAN 
CONCEN-
TRATnj
IMG/L)

32
45
42
58
38

19
19
49
38
32

20
19
29
48
bl

58
35
38
35
30

11
29
24
17
15

23
19
32
 
 
 

LOAD
iroNS)

1.0
1.2
1.1
1.6
1.0

.56

.56
1.5
1.1
1.0

.65

.62

.94
1.6
1.7

2.0
1.3
1.4
1.3
1.1

1.?
1.2
1.2
.92
.93

1.4
1.2
1.7
 
 
 

HE AN
DISCHARGE

(CFS)

20
18
17
17
17

16
15
18
20
20

20
20
20
20
15

15
15
20
20
20

20
20
25
25
25

25
25
30
30
25
25

MEA.M 
CONCEN
TRATION
IMG/L)

Ul
61
46
42
34

40
47
45
25
27

25
32
16
32
28

38
50
62
59
42

52
60
75
75
42

48
54
40
61
81
81

LOAO
ITONS)

4.4
3.0
2.1
1.9
1.6

1.7
1.9
2.2
1.4
1.4

1.4
1.7
1.9
1.7
1.1

1.5
2.0
3.3
3.2
2.3

2.8
3.2
5.1
5.1
2.8

3.2
3.6
3.2
4.9
5.5
5.5



RED RIVER OF THE NORTH BASIN

05099600 PEMBINA BIVER AT WALHALLA, N. DAK. Continued 

SUSPENDED SEDIMENT, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1949

DAY

I
2
3
4
5

6
7
8
9
10

11
12

14
15

16
17
18
19
20 

21

23
2*
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
1*
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL

MEAN
OISCHARGE

(CFS)

24
22
18
22
24

22
22

210
2320
4840

 5380
5000

4690
4290

3820
3480
3730
6260

7590

6370
5760
5100

4660
4200
3820
3500
3220
 

107884

M AN

I FS)

50
50
25
10
92

95
90
08
18
08

12
95
70
40
20

96
8?
70
66
56

53
80
76
55
3B

29
24
11

202
201
206

9918

OISCHARGE

MEAN
CONCEN
TRATION
(Mr./n

55
39
95
45
38

47
95
362

3120
2710

2990
3480

1690
1480

1510
1200
1180
1810

1040

766
1070
1060

1130
1080
890
820
770
 

-

JULY

MEAN
CONCEN-

IMG/U

214
22(1
198
130
72

62
133
180
160
178

222
190
160
148
115

102
103
105
104
100

94
132
130
100
90

85
80
80
81
90

175

-

MEAN
LOAD 01
(TONS)

3.6
2.3
4.6
2.7
2.5

2.8
5.6

326
16600
35400

43400
47000

21400
17100

15600
11300
11900
J0600

21300

1 200
1 600
1 600

CHARGE
CFS)

090
930
760
610
510

360
180
070
990
930

960
860

600
520

450
370
320
280

160
130 
090
050
010

1 200 978
1 200 950

180 9O4
750 866
690 834

933

446670.1 50585

MEAN

(TONS) (CFSI

260 ?02
277 190
227 181
144 175
76 1-68

64 170
140 163
198 154
181 150
196 148

247 147
203 147
160 143
136 147
99 143

8? 143
78 143
77 143
75 143
69 143

64 141
100 139
97 136
69 134
58 132

53 129
48 129
46 127
44 125
49 125
97 125

3714 4585

MtAN
CONCEN
TRATION
(HG/L) 1

640
790
800
780
870

720
780
730
640
580

610
570

570
54?

522
549
520
500 
498

480 
435
432
425

MEAN
OAD OISCHARGE
ONS) (CFS)

010 1340
250 178
960 345
500 838
900 803

590 740
590 705
080 666
440 628
020 590

230 562
860 534 
670 506
460 480
220 456

040 430
030 410
850 388
730 370
630 356

500 350
330 336 
270 332
200 328

402 1100 340

376
372
415
392
360

993 405
954 495
1010 614
917 548
811 462

MEAN
CONCEN
TRATION
(HG/L)

2080
720
415
365
325

308
285
262
285
265

220
202 
202
170
208

178
202
190
170
140

100 
155
147
148
160

280
378
350
310
250

LOAD
(TONS)

7530
1900
947
826
705

615
54?
471
483
422

334
291 
276
220
256

207
224
199
170
135 

94
141 
132
131
147

306
505
560
459
312

536 1440

85585 16835

AUGUST

MEAN
CGNCEN- MEAN

(MS/LI (TONS) (CFSI

112
90

100
87
73

72
66
70
72
64

48
38
45
T2
68

43
45
55
52
46

44
41
43
44
44

45
58
64
63
12
89

-

61 125
46 123
49 121
41 120
33 120

33 120
30 118
29 116
29 116
26 113

19 109
15 106
17 104
29 102
26 99

17 96
17 90
21 89
20 85
18 82

17 B2
15 79
16 76
16 74
16 74

16 74
20 f4
22 72
21 72
24 72
30

789 2903

SEPTEMBER

MEAN
CONCFN-

(MG/L)

82
80
88
78
77

75
69
78
65
61

69
62
61
61
59

58
55
58
51
38

40
41
45
41
28

25
26
34
52
76
 

-

FOR YEAR (CFS-DAVS) 
EAR (TONS)

19560

LO D 
(TO S)

8
7
9
5
5

4
?
4
0
9

0
8
7
7
6

5
3
4
2
8.4

6.8
8.7
9.2
8.2
5.6

5.0
5.6
6.6

10
15
 

476.1

212446 
56&1J5.5



BED RIVER OF THE NORTH BASIN fso 

05099600 PEMBINA RIVER AT 1CALHALLA, N. DAK. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSISl B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSED) N, IN NATIVE WATERl P, PIPETi S, SIEVEl 

V, VISUAL ACCUMULATION TUBEl Wi IN DISTILLED WATER)

DATE

APR 12 
APR 13

APR 13

APR 19
APR 19 
APR 20

APR 22

APR 24 
APR 25

APR 27 
APR 28 
APR 29

MAY 1

MA 3 
MA 4 
MA 5
MA 7

MA 20 
MA 21

TIHE

0855 

1705

0830
1640 
0850

1820

1315
1420

1220 
1610 
1410

1430 

1120
1520 
1230 
1050
1120

1945 
0730

WATER 
TENP- 
PERA-

(°C)

7 

7

8
11 
10

11

11 
12

8 
10 
9

12 

11

(CFS)

4260 

4480

5980
6810 
8190

6730

5820 
5020

4190 
3740 
3460

3090 

2950
2740 
2580 
2520
2190

1200 
1170

CONCEN-

(MG/LI

2980

2430 
1800

900 
330

1050

1140 
980

1120 
900

886

813 
775
790

471 
530

SUSPENDED 
SEDIMENT

(TONS/DAY)

34300

29400 
23300

34900 
29400

21100

17900

12700 
9090

6010 
5400 
5380

1530 
1670

PARTICLE SUE 
METHOD

ANALY- 
.002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

54 68   88   95 97 98 100     VPWC

48 59   76   88 92 96 100     VPHC

43 54   72   83 88 92 100     VPWC

38 48   65   83 B8 93 99 100   VPWC

31 41   54   69 74 85 100     VPWC

42 51   67   81 85 90 100     VPWC

50 71   76   93 94 98 100     VPWC 
48 56   77   88 91 94 100     VPWC

DATE

OCT 25 
APR 16 
APR 22 
APR 24 
MAY 2

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSISl H, HYDROMETER) 0, OPTICAL ANALYZER) S, SIEVE) V, VISUAL ACCUMULATION TUBE)

TIME

1225
1740
1820
1315
1120

WATER
TEM-
PERA-
TURE
CCI

SAM- 
PL ING 
HGINTS

DISCHARGE 
(CFS)

320 
3640 
6730 
58?0 
2950

PARTICLE SUE

PERCENT FINER THAN THF SIZE (IN MULIHETERS) INDICATED 

.062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0

100
100
100



RED RIVER OF THE NORTH BASIN 

05120000 SOURIS (MOUSE) RIVER NEAR VERENDRYE, N. DAK.

mile 210.5 downstream from Canadii

LINAGE AREA. --11, 300 sq mi, approxil

IIOD OF RECORD. --Chemical analyses:

DIS
SOLVED

015- iILIC» IROJ 
ChA*GE (SaU) IFF)

OCT.
23... A 2? 11 60 
25... A 21

MOV.
21... A 10 6.4

DEC.
19... A 3.7 I&

JAN.
11... A 2.« ?3

FEB.
18... 43.7 2«

M4R.
19... A4.9 76

APR.
07... 1270 7.2
11... 3000 7.1

MAY
24... 1190 6.? 50
26... B33 7.') 350
JUNF

JULY
25... 575 11 493

AUG.
?0... A9P 13

SEPT.
16... A131 4.3 B

A DAILY MEAN DISCHARGE.

OS! HP 
PHCS- 

'HT'UTE PHATE RC<UN 
1^03) (PM4) (H) 

DATE (MG/L) (MG/L) IUVL)

OCT.
23... 22 18 510

NOV.
21... 4.0   410

DEC.
19... 4.1   420 

JAM. 
11... 3.6   540

FEB. 
18... 16   410

19... 13   ?00 
APR.
07... h.B   60 
U... 7.3   30 

MAY
24... .6 .48 60 
26... .2   130 

JUNF
24... 1.9   240 
JULY
25... 1.0   .,8

AJL>.

20... |.5   156 
SEPT.
16... .7   Ift3

in border

nately, o

October

DIS
SOLVED
WAN-

(MN)

0

 

 

 

 

 

 
 

0
ISO

178

 

42

DIS
SOLVED
sruios
(RESI-
DUr- 4T 

1HO C)

1050

1080

1280

1540 

11 00

961

238

409

7? 3

417

631

676

uthwest o

f which a

1949 to

CAL
CIUM

50

80

103

123

107

103

17
21

36
40

43

60

49

DIS 
SOLVED 
SOLIDS 
(TONS 
PEH 

AC-FT)

1.43

1.47

1.74

1.50

1.31

.32 

.22

.56

.48

.99

.57

.86

.92

bout 6,900

August 1951

MAG
NE
SIUM

_

40

5?

60

45

42

6.3
7.1

16
IS

20

30

31

HARD 
NESS 

(CA.MG) 
IMG/L)

256
~~

362

468

452

428

69 
82

154 
173

304

191

283

288

sq mi is

, August

SOD IUX

_

231

25?

336

218

I7S

40
15

40
55

59

tie

130

NON- 
CAR 

BONATE
HARD 
NESS 
(Mii/L)

0
 

0

n

0 

0

0

0
1

0
0

0

0

0

0

probably

1952 to

PO
TAS
SIUM

 

15

13

16

12

10

10
8.5

11
13

10

13

5.2

ALKA 
LINITY 

AS 
CAC03 
IMG/L)

345
 

426

533

633

489

459

93 
81

162 
190

357

207

322

313

noncontr

September

BICAR
BONATE 
(HCOi)

 

519

650

772

596

560

113
99

197
232

253

392

382

SODIUM 
AD 

SORP 
TION 

RATIO

7.3
 

5.3

5.7

6.2 

4.5

3.7

2.1
.7

1.4 
1.8

3.5

1.9

3.1

3.6

ibuting.

1969.

CHLO-
SULFATE RIDE 
(S04) (CD

310 100

408 78

495 92

317 68

274 41

59 3.4
31 4.6

77 10
91 13

110 12

179 27

211 19

SPECI 
FIC

COND 
UCTANCE PH 
IMICRO- 
MHOS) (UNITS)

1630 7.8
1590

1580 B.O

1830 8.2

2140 B.2 

1610 8.3

1*00 8.3

369 7.5 
2430 7.6

505 7.4 
567 7.9

1100 7.9

618 8.1

965 8.1

994 8.1

id at

FLUO-
RIOE 
(F)

1.3

.9

.7

.8

1.1

.8

.3

.2

.2

.4

.4

.2

.3

.3

COLOR 
(PLATI 
NUM- 

COBALT 
UNITS!

23

15

1

15

5

6

3 
30

27 
19

20

40

22

27



RED RIVER OF THE NORTH BASIN

05120000 SOURIS (MOUSE) RIVER NEAR VERENDRYE, N. DAK. Continued 

ADDITIONAL DETERMINATIONS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

INJ' MHIM IICKEL COPPER LEAD ZINC CUBALT ARSENIC NIUM MIUM 
IALI ((.4) (,I> (GUI (PB) <ZN) (CU) (AS) <SE) (CD)

<,(!,,   -- . ?( ,   12C 

?0i L C 0 0 0 0 0 10 0

JS6 n , f 0 007   0

DIS- METHY- 
SUL- LENF 

AMMONI4 VFD- TI1TAL TOTAL BLUE 
fULY- /ANA- NITRO- PHnS- PHOS- HKG4NIC ACTIVE TUR-

jCl . 
U...  >()

'«1V 
?A... 50 0 I 

JLJLV

ftUj. 
20...   --     .11, .10 .<t6   .05 15 

SEPT. 
I'-...   600 .06 .26 .39 18 .01 21

FIELD DETERMINATIONS, WATER YEAR OCTOBER 19«B TO SEPTEMBER 1969

SPECI- COLI- 
FIC FORM 

CDND- DISS- (COL-

OATf (CFS) (DtK C) «HQS) (UNITS) ( MG/L ) 100 ML)

JULY 
^5... ^75 23 630 8.2 5.5 1300 

A 1C..

Stpr.
Id... 131 16 1010 8.2 6.B 720

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

HEPTA- 
DI- HEPTA- CHLOR 

',LD-'I'i CDD TOE DOT ELDRIN ENDRIN CHLOR EPQXIOE LINDANE 2,*-D

TIUH BARIU' 
(SR) IBA)

*00

280 0

*02 0

BIO 
CHEM 
ICAL 

OXYGEN

3.6

2.8

SILVEX



foa RED RIVER OF THE NORTH BASIN

05124000 SOURIS (HOUSE) RIVER NEAR WESTHOPE, N. DAK. 
(Irrigation network station)

LOCATION. tat 48°S9'47", long 100*57'29", in SWjSEj sec.30, T.164 N., R.79 W., Hottineau County, at gaging station 
1,200 ft upstream from second crossing of international boundary, 1 mile downstream from Fish and Wildlife Ser 
vice Dam 357, 7 miles northeast of Westhope, 11 miles downstream from Boundary Creek, and at mile 358.2 downstream 
from international boundary.

DRAINAGE AREA. 16,900 sq mi, approximately, of which 10,300 sq mi is probably noncontributing. 

PERIOD OF RECORD. Chemical analyses: June 1984 to September 1964, October 1966 to Septeaber 1969
Waer '' *"""" 1955> ^^ "" *° *"*""*** 1""' ^^ 196° tO Septe"ber

D1S-

OCT.
23...

NOV.
19...

DEI..
17...

JAN.
23...

2l!..
APR.
12...
22...

MAY
24. .«
29... 

JUNE
25...

JULY
24...

AUG.
l<*. .,

SEPT.
16...

DIS
CHARGE

A41

A24

»23

A 4.0

A4.0

2280
6250

A4120
.(580

418

400

* 624

18

A DAILY MEAN
B INCLUDES 6

OCT.
21... 

NOV.
19...

DEC.
17...

JAN.
23...

FEB.
21...

A?R.

22... 
KAY
24...
29...

JUNE
25...

JULY
24...

AUG.
19...

SEPT.
16...

(N03)

.1

3.0

2.0

.3

9.2

7.2
9.4

.4

.6

.4

.6

.4

.3

SILICA
1S102)

15

73

29

32

44

8.3
13

2.4
5.2

b.2

9.5

4.1

13

DISCHARGE.

SOLVED
IRO'I
IFE)

90

 

 

 

 

 
 

60
100

30

154

 

23

HG/L OF CARBONATE

ORTHO
PHOS-

(pr)4>

 

 

 

 

 

.47

 

 

 

 

IB)

190

210

390

480

40

100
60

220

129

146

191

DIS 
SOLVED
H4N-

GANFSE
IMN)

0

 

 

 

_

 
 

0

100

945

 

12

IC03).

DIS
SOLVED
SOLIDS
IR^Sl-

180 C)

704

898

1430

1910

157

371
367

475

570

504

583

MAG-
CAL- NE-
ClliM SIUM
ICA) IMG)

51 36

58 42

73 54

125 91

90 118

17 7.5
23 11

40 21

53 27

50 32

43 29

51 34

DIS
SOLVED
SOLIDS HARO-

PER ICA.MG)

.96 314

1.22 403

1.94 684

2.60 710

.21 73

.50 187

.50 184

.65 240

.78 256

.69 240

.79 239

SODIUM
1NA)

92

100

132

213

316

18
19

46

68

84

85

98

NON-
CAR
BONATE

NESS

0

0

0

0

0

1

0
0

0

0

0

0

PO
TAS
SIUM
IK)

14

16

19

30

33

6.8
12

12

15

11

13

5.0

ALKA
LINITY

CAC03

316

342

459

752

809

72

195
202

284

291

297

355

BICAR
BONATE
1HC03)

B373

417

560

917

986

88
130

237

346

355

362

433

SODIUM
AD-

SORP-

RATID

2.4

2.5

2.9

3.5

5.2

.9

1.5
1.7

1.9

2.3

2.5

2.6

SUIFATE
IS04)

148

161

219

362

490

37
34

91

101

136

116

115

SPECI
FIC

CONO-

( MICRO- 
MHOS)

905

1020

I2TO

1960

2520

239

558
571

715

804

765

864

CHLO
RIDE
(CD

27

31

38

64

85

4.6
8.0

13
11

16

20

17

19

(UNITS)

8.3

8.0

8.0

7.9

8.3

7.3 
7.5

8.1
7.9

8.0

8.0

8.4

8.3

FLUO-
RIDE
(F)

.*

.4

.4

.6

1.2

.3

.3

.3

.4

.3

.3

.3

.7

COLOR
(PLA7I-

COSALT 
UNITS)

22

17

5

48

45

34 
32

48
41

30

50

47

47



RED RIVER OF THE NORTH BASIN

05124000 SOUHIS (MOUSE) RIVER NEAR WESTHOPE, N. DAK. Continued 

ADDITIONAL DETERMINATIONS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
23...

MAY
24...

JULY
24... 

AUG. 
19...

SEPT.
16...

DATE

OCT.
23..

MAY
2<>..

JULY
2*..

AUG.
19..

SEPT.
16..

TOTAL
DIS- DIS

SOLVED SOLVED
ALUM- CHRO-

(ALI ICR) INI) ICU) IPB) UN)

300     30   150

20n 0 0 0 0 10

3*0 0010 T

DIS-
SOL-

AKMONIA VED-
MDLY- VANA- NIIRO- PhOS-

LITHIUM BDENIJK DIUM SILVER GEN PHnRUS
(LI) (MO) [VI [AGI IN) IP) 

[UG/LI (U5/L) 1UG/L) [UG/LI IMK/L) (HG/L)

?0

40 <. 1

.18 .29

.02 .51

401 .02 .47

FIELD DETERMINATIONS, WATER YEAR OCTOBER

SPECI
FIC

COND-

SELE- CAD- STRON-

(CCI) (AS) (SE) (CO) (SR) (BA)

340

0 0 20 0 320 0

0 T   0 368 0

METHY-
LENE BIO-

TOTAL TOTAL BLUE CHEH-
PHOS- ORGANIC ACTIVE TUR- ICAL
PHORUS CARBON SUB- BIO- OXYGEN

(MG/LI (MS/L) (MG/LI (JTUI (MG/L)

       

 

.!<,   .14 3.2 4.1

.62   .01 4.0 2.9

.65 22 .02 11 6.B

1969 TO SEPTEMBER 1969

COLI-
FORM

DISS- (COL- 
PH OLVED ONI6S

DATE (CFS) IDEE C) MHOS) (UNITS) (MG/LI 100 ML)

DATE

SEPT.
16...

2,"t,

JULY
2*... 400 23 BOO

AUG.
19... 624 21 760

SEPT.
16... 18 IT 850

PESTICIDE ANALYSES, WATER YEAR OCTOBER

DI-
ALDRIPi ODD DOE DOT SLORIN ENDRIN

[UG/LI (UG/LI 1UG/L) [UG/LI (UK/LI (UG/LI

.00 .00 .00 .00 .00 .00
5-T: .00 UG/L.

9.5 12. B 10

8.5 9.2 35

8.5 8.6 110

1968 TO SEPTEMBER 1969

HEPTA-
HEPTA- CHLOR
CHLOR 6POXI06 LINDANE 2,4-0 SILVEX

(UG/LI (UG/L) (UG/LI [UG/LI (UG/LI

.00 .00 .00 .03 .00



v LAKE OF THE WOODS BASIN

05124480 KAWISHIWI RIVER NEAR ELY, MINN. 
(Hydrologic bench-mark station)

LOCATION. Lat 47*55'22", long 91*32'O6", in SEj sec.24, T.63 N., H.IO W., Lake County, at gaging statio

DRAINAGE AREA.  253 sq mi.

PERIOD OF RECORD.   Chemical analyses: October 1966 to August 1967 (miscell
Water temperatures

EXTREMES.   1968-69:
Water temperatur

Period of record:

periods.

REMARKS.  Recorder s

DIS
CHARGE

OCT.
23... 373

DEC.
30... 139

APR.
29... A1540

MAY
Ot>... 12iO

JUNE
IT... 256

JULY
24... 143

AUG.
27... A143

SEPT.
JO... V21

A DAILY MEAN Dl

(S04)

OCT.
23... 6.0

DEC.
JO... 4.8

APR.
21... 5.8

MAY
06.. . b.O
JUNE
17... 5.5

JULY
24... 5.5

AUG.
27... 5.8

SEPT.
30... 5.8

OCT. 
23..

DEC.
30..

APR.
29..

MAY
06..

JUNE
17..

JULY
24..

AUG.
27..

SEPT.
30..

: July 1966 to September 1969.

es: Maximum, 23.0*C August 28 to September 2; minimum,

topped November 19 to December 19; range in temperature

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1968 TO

DIS- DIS
SOLVED CIS- SOLVED M4G -

SIL1CA INUM IRON GANESE C I 111 SIUM
ISIQ2) IAL> lt=E> IMN> ICM I^C.)

1.9 800   20 3.1 1.4

3.9   70 0 3.5 I.*)

6.9 600 200 0 3.1 1.6

7.1 600 290 0 3.4 1.6

6.1 500 570 i 2.S 1.4

3.5 426 243 0 3.0 1.4

3.6 AIT T32 54 '.5 1.4

J.i 4.06 180 Q i.l l.S

[SCHARGE.

DRTHO
CHLO- FLUO- PHUS- PHDS-

(CLI (F) IN) (NC3I (POM (PQ4)

.3 .0   .0 1.3 .88

.it .5 .10 .4   .08

.6 .1 .10 .4   .03

1.0 .1 .00 .2   .24

.8 .1 .00 .2   .00

.4 .1 .10 .3 -- .05

.6 .5 .01 .1   .12

.5 .1 .02 .1   .09

OIS- NCN- SODIUM SPECI-
SOLVED CAR- »D- FIC
SOLIDS HARO- 90NATF SOBP- C'JNO-
(TDNS NESS H4RD- PERCENT T I UN 'JCTtf-iCF
PER (CA.MG) NESS SODIUM RSTIC (MICRO-

35.2 13 2 13 .1 T,

19.5 15 3 I 5 .1 35

150 14 3 I 5 .1 36

120 15 5 H .1 31

?7.Q 13 3 14 .1 30

13.5 13 3 14 .1 31

13.5 14 4 14 .1 33

11.8 13 3 (5 .1 32

aneous), October 1967 to September 1969.

freezing point on many days during De-

e P y y g

. l.O'C to 3.0°C.

SEPTEMBER 1969

DO- ALKA- 
TAS- nlCAR- CAR- UM1TY

SODIUM SIUM 8HNATF BONSTE AS
(Nt) IK) IHCD3) (Cn<) C4C03

1.0 .6 14 0 11

1.1 .2 15 0 12

1.0 .6 13 0 11

.6 .5 12 0 10

1.0 .8 12 0 10

l.Q .5 12 0 10

1.1 .3 13 0 10

1.1 .3 12 Q 10

ors- ois- ois-
SOL- SOLVED SOLVEO DIS-
VEO- SOLIOS SOLIDS SOLVED
PHOS- (RESI- (SUM OF SOLIDS

(PI (PI ISO C) TUENTSI PER

0 35 22 .05

.27 40 52 24 .07

.07 70 36 '7 .05

.08 20 36 2H .05

.06 30 3<3 ?6 .05

.02 31 35 22 .05

.04 28 35 24 .05

.03 28 36 22 .05

COIOB
(PLATI-

PH TE^p- NHH-
ERATURF fOBSLT

(ONITSI (DEG Cl UNITS)

7.0 0 45

7.1 5 35

7.1 14 37

7.0 14 30

6.9 21 35

6.3 2; 11

7.0 13 31

RADIOCHEMICAL ANALYSES! WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969



LAKE OP THE HOODS BASIN 

05124480 KAWISHIWI HIVEH NEAR ELY, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

WATER 
TEM 
PERA 

TURE DISCHARGE 
(CFS)

CONCEN 
TRATION 
(MG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/BAY)

OCT 23 
DEC 30 
MAY 6 
JUN 17 
JUL 24 
AUG 27 
SEP 30

1*30 
1500 
1200 
1200 
1100 
1130 
1515

14.5
21.0
22.0
13.0

1.4 
.77 
.33



2&i MISSISSIPPI RIVER MAIN STEM

05288500 MISSISSIPPI RIVER NEAR ANOKA, MIKN.

LOCATION.--Lat 45°07'36", long 93°17'48", in SWj sec.12, T.119 If., R.21 W., Hennepin County, at gaging station on 
right bank 0.5 mile downstream from Coon Creek, 1.5 mile downstream from hydroelectric plant of Northern States 
Power Co. at Coon Rapids, 6.5 miles downstream from Anoka, and at mile 864.8 upstream from Ohio River.

DRAINAGE AREA.--19,100 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: August 1960 to September 1965, October 1967 to July 1969 (discontinued). 
Water temperatures: August 1960 to September 1963.

on.
01. .. 

N'lV.
12. ..

DfC .
12 ...

JAN.
07...

FEB.
11...

APR.
01...
10... 
13...

JUNF
Oh. . .

JULY
09...

DIS-
CHARGi

T63U

9930

7080

A5700

A6000

11800
54700 
72100

98bO

5920

SILICA
(M02I

9.8

13

\i

1*

14

n
12 
9.5

10

9.3

DIS
SOLVED

I MUM
1 AD

100

400

ZOO

200

TOO

900
100

500

228

DIS-

IRDN
IFE)

 

 

  -

no

120
160

60

94

DIS
SOLVED

SANESE
(MM)

0

100

0

20

30

TO
0

10

10

CIUM
ICAI

37

50

58

56

47

50
32 
32

47

44

MAG
NE 

SIUM
I«»G)

13

18

22

21

18

17
0.4 

12

16

17

PO-

SOOIUM SIUM
(NA) IK)

6.6 3.6

8.3 J.9

9.1 3.4

9.0 2.8

T.5 5.1
4.6 3.5 
3.2 3.T

5.R 2.9

6.1 2.3

BONATE
IHC03I

1TO

208

244

260

239

215
132 
126

209

210

BONATE
IC03I

0

0

0

0

0

0
0 
0

0

0

ALKA-

AS
CAC03

139

1TO

?00

213

196

I7T
108 
103

171

172

A DAILY MEAN DISCHARGE.

DIS- CMS- DIS-
SOL- SOLVED SOLVED DIS-

nHTHO VEO- SOLIDS SOLIDS SOLVED
FLUO- PHOS- PHOS- PHOS- IBESI- I SU"I OF SOLIOS
"IDE NITRATF NITRATE PHATE PHATE PHORUS BORON DUE AT CONSTI- (TONS

(SQ4) (CL( (Fl (Nl (N03I IPn4l IP04I IP( (HI ISO C) TUENTS) PER
UATE (MG/Li (MC./LI (^G/Lt IWG/LI IMG/LI IMG/LI IMG/O 1MG/L) (UGALI IMG/LI (MG/L) AC FT)

OCT.
"I... IT 5.1 .3   .3 .4 

NOV.
1?... 3fl 7.? .3   3.4 .2 

OtC.
12... 39 7.4 .?   3.6 

JAN.
07... 27 7.2 .2 -- 1.3 

FEB.
II... 19 7.8 .2 .00 .2  

01... 27 <>.6 .? 1.9 1.2  
10... 14 4.0 .1 1.4 6.4  
13... 2t' "-.I .1 .90 4.0 

JUNE
Of:... 19 5.5 .3 .50 2.1 

JULY
09... 21 5.2 .3 .00 .1  

.23

.25

.17

. 19

.13

.40

.03

.07

.12

 

--

.OB

.08

.06

.23

.02

.03

.08

40

40

50

50

70

0

40

30

54

186

270

291

285

24f

261

18D

219

212

175

2*2

275

268

237

245

150

212

201

.25

.37

.40

.39

.33

.35

.2*

.30

.29

OCT.
01...

NOV.
12...

OEC.
12...

JAN.
07.. .

FEB.
11 . . .

9PR.
01...
10. ..
13. ..

JUNE
06...

JULY
09...

OATF 
OCT.
01...

NOV.
12.. .

DEC.
12... 

JAN.
07... 

FEB.
11...

APR. 
01...
10... 
I ^ _ .

OIS-

SOLVEO
SOLIDS
(TONS
PE«

3830

7240

556o

4390

W90

9320
23300
35000

3H30

3390

TOTAL
DISSOLVED

CHRO-

<CR)

0

HARD
NESS

(CA,MG)

146

200

235

227

191

195
119
127

115

179

ICOI

0

NON-
CAR-

BONATF
HARD
NESS
1 LI

6

29

35

14

0

18
10
24

14

T

ICUI

0

SODIUM
AD-

SORP-
PERCENT TION
SODIUM RATIO

R .2

7 .2

7 .2

a .3

9 .3

7 .2
8 .2
5 .1

6 .2

7 .2

(P8I (L I)

0 0

SPECI
FIC

COND
UCTANCE
(MICHO-
«HOS)

310

407

463

457

399

394
251
246

360

364

XOLY-

IMOI 
IUG/LI

0

PH

IUNITSI

7.3

7.8

S.I

3.1

7.6

1.3
1.0
7.4

7.7

7.7

NICKEL
INI I 

IUG/LI

D

TEKP-
FRATURE
(DEC Cl

16

2

1

0

0

1
5
7

19

21

SELE-

ISEI 
IUG/LI

0

COLOR
IPLATI-
NU«-

COBALT
UNITSI

22

33

18

15

7

17
13
16

15

15

STRON 

TIUM
ISRI 

IUG/LI

160

_

ARSENIC
I AS)

IUG/LI

0

 

 

._

_

 
 
 

0

 

VANA 

DIUM
IVI 

IUG/LI

1

_

__

CAD
MIUM
ICDI

IUG/LI

0

__

 

_

_

_
_
-.

0

 

UN) 
IUG/LI

0

_

._

JUNF
06... 

JULY
09...



MINNESOTA RIVER BASIS 

05291000 WHETSTONE RIVER NEAR BIG STONE CITY, S. DAK.

right
-La

one

t 45 17

Lake.

'32", long

iREA..   389 sq mi.

96 "29 '14", in SEjNWj sec . 18 , T.121 N

CHEMICAL ANALYSES,

DATE 

HCT
03 . 

MOV
OH .

DEC
03 .

07 .
MAR
05 .
APR
02 .

MAY
02..
JUNE
04..

TIHf-

1700

1025

1705

1245

0900

1700

1105

1220

A DAILY WEAN

DIS
CHARGE

1.3

3.9

3.8

A4.8

2.0

A2.2

A132

37

DISCHARGE

BICAR-

rjC

OC
0 .

NO
0 .

DE
0 .

JA
0

MA

AP
0

MA
0 ..

JUNE
04..

0 ..
NO
0 ..

DE
0

JA
0 ..

MA
0 ..

AP
0 ..

CA
0 ...

JUNE
04...

DIS-
SOLVFn
SOLIDS
(RESI- 
OUF AT
180 C)

799

803

849

1020

842

753

716

344

353

328

389

348

304

338

0 1 S  
SOLVED
SULIDS 
(TONS

1.09

1.09

1.15

1.39

1.15

1.02

.97

SILICA
(SIM2)

 

 

_

 

 

5.5

9.9

A

WATER YEAR OCTOBER

DIS
SOLVED
IRON
(FEI

 

 

 

 

 

360

10

LKA-
CAR- LINITY

0

0

7

0

0

0

0

DIS
SOLVED
SOLIDS 
(TONS

2. no

8.46

8.71

13.2

5.00

268

71.5

282

289

282

319

285

249

277

HARD 
NESS

499

507

521

649

503

491

4B4

DIS
SOLVED
MAN

GANESE
(MN)

 

 

_

 

 

90

120

., R.46 W. , Grant County, at saRing stnt

1968 TO SEPTEMBER 1969

HAS- PO-
CAL- NE- TAS-
CIUM SIUM SODIUM SIUM
(CA) (MR) (NA) (K)

115 54 65 5.0

115 57 62 9.4

15) 66 65 8.0

135 55 56 6.8

120 50 57 7.8

120 47 34 7.3

115 48 31 7.9

CHLO- FLUO-

282

285

330

302

280

314

278

NON-
CAR

BONATE

,HG/L,

216

218

240

302

218

242

208

G/LI (MG/LI IMG/LI (UG/LI

50   .00

*2   .00 190

37   .00 180

37   1.0 210

33   2.2 200

33   3.4 180

13 .3 .00 110

11 .3 .10 180

SODIUM SPECI-
AD- FIC

SORP- COND-

MHOSI (U1ITSI (OEG Cl

1.3 114D 8.0 12

1.3 1130 8.1 1

1.2 1170 8.4 2

1. I 1340 8.0 0

1.0 1200 7.7 1

1.1 1110 7.4 1

.T 1000 8.0 5

.6 963 8.1 15



264 MINNESOTA RIVER BASIN

05316770 MINNESOTA RIVER AT NEW ULM, MINN. 

LOCATION.--Lat 44°19'29", long 94°27'09", in NEjNEj sec.20, T.110 N., R.30 W. , Nicollet County, at gaging static
left

wood River. 

DRAINAGE AREA. 9,536 sq mi (at mouth of Cottonwood River).

PERIOD OF RECORD. Water temperatures: October 1967 to September 1969. 
Sediment records: October 1987 to September 1969.

EXTREMES. 1968-69: 
Water temperatu 

March.
Maximum, 26.0°C July 15, 16; minimum, freezing point on many days during No

IDNCE DAILY MEASUREMENT, BETWEEN 0700 J.ND 1200)

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

3000
2540
4050



EXTREMES, 
Sedim 
Sedim

1968-69.  Continued

MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MINN. Continued

f, 25 tons Feb. 24.

y, 10 mg/1 Mar. 22, IS 
tons Jan. 15, 1968.

REMARKS.  
Sept.

 Daily 
1-30.

rere computed by subdividing day on July 6, 11, 13, 15, 17-31, Aug. 1-31, 

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 19&9



ir 
N

 c

a 
*

:~ 
*j

 "-H«S 
«;



MINNESOTA RIVER BASIN 267 

05325000 MINNESOTA RIVER AT MANKATO, MINN. 

LOCATION. Lat 44°10'10", long 94°00'15", in sec.7, T.108 N., H.26 W., at gaging station on left bank at downstream

from Mississippi River. 

DRAINAGE AREA.i 14,900 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: October 1963 to August 1966. 
Water temperatures: October 1967 to September 1969. 
Sediment records: October 1967 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 29.0°C July 15, 16; minimum, freezing point on many days during December to March.

Period of record:

periods.
Sediment concentrations: Maximum daily, 2,850 mg/1 Aug. 7, 1968; minimum daily, 20 mg/1 Mar. 23, 1968. 
Sediment loads: Maximum daily, 247,000 tons Apr. 9, 19B9; minimum daily, 14 tons Jan. 13, 14, 1968.

TEMPERATURE (°C> Of HATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT, BETWEEN 0700 AND 1200)

1.5 
O.D 
9.0

3.0 
3.0 
3.0 
1.0 
1 .0



MINNESOTA RIVER BASIN

05325000 MINNESOTA RIVER AT MANKATO, MINN. Continued 

SUSPENDED SEDIMENT, HATER YEARIOCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER

MEAN 
OISCH4RGE

ICFSI

6?00
6180
5690 
5100
4690

4460
4270
4240
5890
7890

9180
9940
9580
8650
7680 

7650
12500
18400
25800
35200

39200
37900
33400
28300
23800

2U400
17900
15700
13800
J2300 
10BOO

CONCEN- 
TR4TION
(MG/L)

370
290

189
200

206
165
160
417
482

508
640
490
411
350

1070 
910
908
993

680
4B8
508
500
523

340
280
265
255

278

LOAD
(TONS!

6190
4840

26,00
2530

2480
1900
1830
6630
10300

12600
17200
1?700
9600
7260

36100 
45200
63300
94400

72000
49900
45HOO
38200
33600

18700
13500
11200
9500

8110

ME4N 
OISCH4RGE

(CFSI

9690
R700

7400
7020

6710
6310
6160
5940
5760

5570
5370
5160
5000
4840

4570 
4530
4450
4240

4050
3970
4000
3980
3960

3950
3870
3810
3690

 

CONCEN 

TRATION
(MG/L) (

291
230
240 
245
235

212
195
167
143
141

152
155
168
168
189

140

164
142

150
123
132
110
128

170
158
100
115

040
ONS 1

610
400
160 
900
450

840
320
780
290
190

290
250
340
270
470

000 
730 
930
970
630

640
320
430
180
370

810
650
030
150

160 ^ lu

MF6N CONTFN- 
DTSCHASGE TRATION OAF)

(CFSI (MG/LI I ONS

3390
3360
3320 
3280
3200

7530
3000
3020
3040
3100

3120
2800
2300
2000
1980

2000 
2050 
7100
14RO
1R40

1ROO
17RQ
1740
1700

50 370
35 220
50 340 
55 370
6,7 440

RO 230
Oft 490
30 R80
90 560
90 590

85 560
80 360
RO 120
78 961
75 936

75 945 

7R 1010
66 R H 7

60 795

5? 739

40 673

28 601
15 57R

1670 90 394

1560 48 202
1520 33 135
1500 39 158
148Q 40 160
1460 45 177 
1380 48 17q

TOT4L 452690

1320
1280
1220
1180
1120

915
915
915

i ino 
1100
1 100
1100
1110

351
156
126

29 915
30 915
31 915

TOT4L 30695

?ARTICLE~ SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS! B, BOTTOM WITHDRAWAL TUBE) C, CHEMICALLY DISPERSED! N, IN NATIVE HATER-, P, PIPETt S, SIEVE- 

V, VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATER)

PARTICLE SIZE
METHOD 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDIC4TED OF
ANALY- 

.002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

14 23 24 26 32 37 45 78 99 100   VPWC

DATE

OCT 21
APR 09

TIME

1800
1830

WATER
TEM
PER

ATURE DISCHARGE
<°C) (CFSI

39600
6.0 63200

CONCEN
TRATION
(MG/LI

930
600

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

99400
102000



MINNESOTA RIVER BASIN

05325000 MINNESOTA RIVER AT HANKATO, MINN. Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL H6Y

r,/L )

ID'S

1070
1030
1000

DATE 

APR 09

PARTICLE-SIZE DETERMINATIONS OF BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS: H, HYDROMETER! 0, OPTICAL ANALYZER! S, SIEVE! V, VISUAL ACCUMULATION TUBE)

WATER NUMBER
TEM- OF
PER- SAM-
ATURE PLING DISCHARGE

TIME <°C> POINTS (CFS)

PARTICLE SIZE 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

1700 6.0 63200



270 MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MINN.

LOCATION. Lat 44 <>41'35", long 93°38'30", in NW^Sff} sec.7, T.114 N. , R.23 W. , Carver County, at gaging station on

)RAINAGE AREA.   16,200 sq mi

'ERIOD OF RECORD.   Chemical

, approxim

analyses:

ately.

December 1962 to August 1966, November 1967 to July 1969 (discontinued).

CHEMICAL ANALYSES, OCTOBER 1968 TQ JULY 1969

DIS- SILICA
CHARGE IS 102)

OCT.
03...

NOV.
13...

DEC.
11...

JAN.
06...

FEB.
28...

MAR.
19...

APR.
1*...

MAY
12...

JULY
LO... 

A DAILY

6920 26

6420 23

WHO 21

1160 21

1460 23

19400 15

83800 15

16000 8.1

MEAN DISCHARGE.

DIS
SOLVED

DIS
SOLVES
ALUM- S
INUM
IAL)

200

300

200

100

1900

700

2200

400

NON-
CAR-

SOLIDS HARD- BONATE

OCT.
03...

NOV.
13...

DEC.
11...

JAN.
D6...

FEB.
28...

MAR.
19...

APR.
14... 

MAY
12... 

JULY
10...

DAY, <MG,L> (MG/LI

10200 419

11000 472

5150 406

1940 460

2600 464

16600 191

16100 424

CHLQ-
SULFATE RIDE 
IS04) (CD

OCT. 
01...

NOV.
13...

DEC.
11...

JAN.
06...

(=EB.
28...

MAR.
19...

APR.
14...

MAY
12...

JULY
10...

DATE
OCT.
03...

NOV. 
13...

DEC. 
11...

JAN. 
06...

FEB. 
2B...

MAR.
19... 

APR. 
14...

MAY
12...

JULY 
ID...

140 15

ITT 17

195 19

156 28

190 24

63 7.8

48 6.9

155 H

182 14

TOTAL
DISSOLVED 

CHRO
MIUM COBALT
(CRI ICOI

IUG/L) IUG/LI

0 0

0 0

152

178

199

144

149

65

179

FlUD-
RIDt NI 
IF)

.5

.5

.3

.3

.4

.4

.3

.5

.7

COPPER
1CU)

IUG/LI

0

D

01 S-
iQLVEO
IRON
(FE)

0

50

50

60

110

60

20

40

DIS
SOLVED
MAN

GANESE
IMN)

0

100

120

210

400

0

0

30

CAL
CIUM
ICA)

108

LL8

81

113

109

53

48

73

MAG
NE

SIUM
I MSI

37

44

50

44

47

14

13

35

SODIUM
INA)

14

17

21

24

28

(..1

4.9

14

17

PO
TAS
SIUM
IK)

4.6

4.1

4.3

4.3

3.7

5.7

4.9

5.4

4.4

BICAR
BONATE
(HC03)

327

359

253

385

385

154

145

238

299

CAR
BONATE
ICQ3)

0

0

0

0

0

0

0

0

0

ALKA
LINITY

AS
CAC03

268

294

207

316

316

126

119

195

245

SODIUM SPEC1-
AO-

SORP-

S001UM RATIO

7

7

10

10

11

6

a

8

TRATE N 
IN)

 

 

 

.10

3.8

3.5

2.2

4.7

LEAD
(PB)

IUG/LI

0

D

.3

.3

.5

.5

.6

.2

.3

.4

ITRATE 
(N03)

27

25

25

16

4.4

17

15

9.3

21

LITHIUM
(LI)

IUG/L)

0

40

F1C
CDND-

(M1CRQ-

803

888

818

909

946

360

671

807

PHOS
PHATE 
IP04)

.64

.57

 

 

 

 

 

 

 

MOLY
BDENUM

I MO)
IUG/LI

2

0

7.6

8.1

a.o

8.1

7. a

8.1

7.7

7.7

PHOS
PHATE

.60

.41

.34

.27

.15

.34

.19

.02

.36

NICKEL
INI)

IUG/L)

0

0

TEMP-

14

3

1

0

1

1

14

22

D1S-
SOL-
VEO- 
PHOS-

PHORUS £ 
IP)

 

.12

.09

.07

.15

.06

.02

  13

SELE
NIUM
(SE)

IUG/L)

0

10

COLOR
(PLATI 
NUM- ARSEN

17

11

3

4

3

12

12

15

IORQN 
IB)

70

60

90

too

160

60

0

70

121

STRON
TIUM
ISR)

IUG/L)

360

39D

0

 

 

 

 

__

0

~-

DIS
SOLVED

(RESI
DUE AT 
180 Cl

546

635

576

620

660

316

273

451

568

VANA
DIUM
IV)

IUG/L

3

0

CAD- 
IC MIUM

0

 

 

 

 

 

0

--
DIS
SOLVED

(SUM OF
CONSTI 
TUENTS)

532

601

541

596

618

259

230

434

554

ZINC
UN)

) (UG/L)

0

0

)

01 S-

SOLIDS
(TONS 
PER

.74

.86

.78

.84

.90

.43

.37

.61

.77



I MISSISSIPPI RIVER MAIN STEM *'* 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN.

LOCATION. Lat 44°56'40", long 93°05'20", in SEjNEj sec.6, T.28 N., R.22 W., Ramsey County, temperature recorder at 
gaging station on left bank in St. Paul, 300 ft upstream from Robert Street Bridge, 6 miles downstream from 
Minnesota River, and at mile 839.3 upstream from Ohio River.

DRAINAGE AREA. 36,800 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: October 1956 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 28.0°C Aug. 11, 12, 17, 29, 30; minimum, freezing point on several days during 

December and January.

Water t

DAY

1 
2

*

6

S
9

11 
12

14 
15

16 
17

19 
20

OCT 

MAX MIN

7.0

6.5

6.0

6.0

5*0

6.5

5.5

7.0

6.0

5.0

4.5

6.0

4.0

22 13.5 
23 12.0 
24 11.5 
25 10.0

26, 10.0 
27 10.0 
28 9.5 
29 9.0 
30 9.0 
31 9.0

AVG 14.1

DAY APR 

MAX

1 3.5

2.0 
1.5 
0.0 
0.0

0.0 
9.5 
9.0 
9.0 
9.0 
9.0

MIN 

.5

(CONTINUOUS ETHYL ALCOHOL-ACTUATED 

NOV DEC 

MAX M(N MAX MIN MAX

9.0 8.5 6.0 1.5

9.0 8.5 7.0 1.5

8.5 8.0 7.0 0.0

8.0 6.5 7.0 0.0

fl.O 4.0 8.0 .5

7.0 3.0 6.5 .5

6.5 2.0 7.0 1.0

7.0 3.0 6.5 1.5 

6.5 J.O 6.5 0.0

6.0 1.0 6.0 0.0 
6.0 1.5 6.5 0.0 
6.0 1.0 6.5 0.0 

6.0 1.0

MAY JIIN 

MAX MIN MAX MIN

11.0 10.5 16.5 15.0

7.0

6.0

6.0

6.0

7.0

6.5

7.0

5.5

6.0

7.0 
6.0 
6.0 
6.0

MAX 

18.5

THERMOGRAPH)

JAN 

MIN

1.0

.5
1.0

0.0

.5

1.5

1.0

1.0

1.0

1.0

.5 

2.0

1.5
1.5 
1.0 
1.0

JUL 

MIN

16.0

MAX

6.5

7.0 
6.5

6.5

6.0

7.0 

7.0

7.0

7.0

6.0

7.0 

6.5

7.0

MAX 

25.0

FEB 

MIN

1.5

2.0
.5

1.0

3.5

1.5

1.5 
1.5

3.0

2.0

2.0

3.5 

3.0

3.0

Aim

MIN 

23.0

jring winter

MAR 

MAX

6.5

S.O 
fl.O

fl.O

7.0

6.5 

6.0

6.0

6.0

4.0

3.0 

2.0

2.0 
1.5 
2.0 
2.0

S6P 

MAX

26.0

peri

MIN

3.0

3.0 
2.0

2.0

3.0

1.5

2.0 
1.5

3.0

1.5

3.0 
.5

.5
1.0 
.5 
.5

.5

.5 

.5 

.5 
1.0 
.5

MIN 

25.0

3.0 
2.0 
3.0

5.5

6.5

S.5 
10.0 
10.0

10.0 
10.5

10.0

10.0 
10.5

11.5 
12.0

12.0 
10.5 
10.5

1.0 
2.0 
2.0

5.0

6.0

8.0 
8.5 
9.5

10.0 
10.0

10.0

10.0 
10.0

11.0

10.5 
10.5 
10.5

11.5 1 
12.0 
12.0 1

15.5

14.0

14.0
14.0

13.5 
14.0

13.5 

13.5

14.0

17.0 
18.5 
lfl.5 
17.0

1.0 1 
1.0 
2.0

4.5

3.0

2.0 
3.5

3.5
3.5

3.5 

3.0

3.0

5.0 
6.0 
5.5

5.5 1 
4.0 1 
4.0 1

6.0

6.5

5.0
5.5

7.0 
6.5

6.5

6.0

6.0

8.0 
fl.O

4.0 
3.5 
3.0

4.0

4.5

4.0 
4.0

5.0 
5.0

4.5 

4.5

6.0 
6.0

19.0 
19.5 
19.5

20.0

23.0

25.0 
25.5

26.5 
26.5

25.5 

25.0

25.0 
25.5 
25.5

16.0 
6.5 
6.5

7.0

19.5

21.0 
22.0

23.5 
23.5

23.5 

23.5

23.0 
23.5 
23.5

25.0 
25.0 
25.0

26.5

27.0

27.0 
27.0

2S.O 
26.5

26.0 

26.0

28.0 
28.0 
26.0

23.0 
23.0 
23.0

24.5

24.5

25.5
25.5

25.5 
25.0

25.0 

24.5

25.0

25.5 
25.5 
25.0

26.0 
26.0 
24.5

23.0

?1.5

21.0 
21.5 
23.0

22.0 
21.5

20.5 

20.0

IS. 5

18.0 
18.0

25.0 
24.5 
24.0

23.5
23.0 
21.5

21.0

21.0 
21.0 
21.5

21.0 
21.0

19.5

19.5 
19.0

18.0

17.0 
18.0 
17.0



WHITEKATER RIVER BASIN 

05376000 NORTH FORK WHITEWATER RIVER NEAR

LOCATION. Lat 44°05'30", long 92°03'57", in sec.7, T.107 N., R 10 W , Wii 
2.3 miles upstream from Middle Fork, 2.4 miles west of Elba and 3.5 i 
Fork.

DRAINAGE AREA. 101 Sq mi.
PERIOD OF RECORD.--Chemical analyses: August 1967 to September 1969.

CHEMICAL ANALYSES, HATED YEAR UCTORFR 196
DIS- BIS- 

SOLVED DIS- SOLVED MAlr 
ALUM- SOLVED MAN- C4L- M e

DIS- SILICA INUM IRON 6ANESE CIUH SIM
CHARGE (SI02) (SLI (FE) (MN)

tlCT. 
IU. .

NOV.

lona County, at gaging sta 
illes upstream from conflu

TC SEPTFMBFR 1969

JUNE
30.. 

HUG.

100

100

DATE 
OCT.
10...

NOV.

DEC.
20...

JAN.

FFB.
26. ..

MAR.

CHLO- FLUO-
SULFATE Rint HIDE 

(SP4) (CLI (Fl

20 9.? .2

17 4.2 .2

15 3.3 . 1

15 3.5 .1

11 3.2 .2

PHCS- PHTS- PHPS- (riESI- (SU" TF SOLIIS
NITRATE MI«ATE PHATE PHATC PHOKUS -STRON 01 IP AT CONSTI- (TONS 

|N| |N03| (P'^~t> (PH4) (PI (11 ISO Cl TUENTS) PEP

0.9 l.t 1.5   '0 277 °74 .3^

i*».7 . 7

6.4   .19 .09 10 2« cl 302 .41

5.6   . S-» .19 10 29i 293 .40

.S3 .14 20 29 1 ?17 .40

12...
12.. a

SFPT. 
17... . 1

06TF 
OCT. 
10... 
1 ... B

.79

DIS 
SOLVED
SOLIDS h»RD- 
(TONS NESS
PER (CA.MG
0»Y|

50.9

26S 

271 

110 

26«

A DAILY MEAN DISCHARGE. 
B FIELD DETERMINATION.

SPECI 
FIC

469

507

8.3 

7.5



WHITEWATER RIVER BASIN 

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN. Continued

CPU- COLI-
£0<IV FOR"
(COL- (COL-

M riNIFS ONIFS
r PER PER
) 100 Ml) I 00 ML)

.0000

B FIELD DETERMINATION. 

PESTICIDE ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE
NOV 14 
MAY 26

DATE 

OCT 10
MAR 24

OCT 10
MAR 24

ARSENIC
(AS)

(UG/LI
0

10

IUG/1 ) 

.00

.00

ALOk IN

.00

.00

CAD

MIUM
(CD)

(UG/L)
0
0

HFPTA-

IN IN
HOTTO" HFPTA- UOTTO"

P.F- CHLO" DE- LINT 
POSITS POSITS

.00 .00 .00
.00

SLOPIN 000
IN IN

RtlTTU* BOTTI"
OF- ODD Of- 0

POSITS POSITS

.00 .00 1.0
.00

TOTAL 
DIS

SOLVED
CHRO
MIUM COBALT COPPER LEAD

(CR) (CO) (CU) (PB)
1UG/L) 1UG/L) IUG/L) (UG/L)

0000 
U 0 0 0

I'! 

HilTTNM

l\Nt DF- 
POSITS

.00 .00

.00

O'lc

I N
RHTTOM

It np-
POSITS

.00 .00

.00

MOLY-
LITHIUM BDENUM

(LI) (MO)
(UG/L) (UG/L)

0 5 
0 1

.00

.00

DOT

.00

.00

NICKEL
(NI)

IUG/L)

0 
0

.00

.01

OUT
IN

BOTTOM
DE

POSITS

i.O

SELE
NIUM

(SE)
1UG/L)

0 
0

SILVFX

.00

.00

01-

ELORIN

.00

.01

STRON
TIUM
(SR)

(UG/L)

180 
220

DI S-
SOL-

OSGflNIC
CARBON

_

7.0

01-

FLOPIN
I N

BOTTOM
DE

POSITS

.00"

VANA
DIUM
(VI

(UG/L)

1 
1

ZINC
IZN)

(UG/L)

0 
0

RADIOCHEMICAL ANALYSES! WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

/UNITS OF MEASUREMENT: URANIUM, MICROGRAMS PER LITER OF WATER) RADIUM AS RADIUM-226, IN PICOCURIES PER LITER OF 
WATER: GROSS BETA RADIATION AS STRONTIUM-90-YTTRIUM-90, IN PICOCURIES PER LITER OF WATER! GROSS ALPHA RADIA 
TION, AS MICROGRAMS OF URANIUM EQUIVALENT PER LITER OF WATER. A PICOCURIE IS ONE MILLIONTH OF THE AMOUNT OF 
RADIOACTIVITY REPRESENTED BY A MICOCURIE, WHICH IS THE QUANTITY OF RADIATION REPRESENTED BY ONE MILLIONTH OF A 
GRAM OF RADIUM-226. A PICOCURIE OF RADIUM RESULTS IN 2.22 DISINTEGRATIONS PER MINUTE.7

DISSOLVED SUSPEND

DATE 

SEP 17

SUSPENDED 
SOLIDS 
ng/4

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBES C, CHEMICALLY DISPERSED! N", IN NATIVE WATER! P, PlPET! S, SIEVEl 

V, VISUAL ACCUMULATION TUBE! W, IN DISTILLED WATER)

DATE
OCT 1
NOV 1
DEC 1
JAN 2
MAR 2

APR 2
MAY 2
JUN 1
AUG 1
SEP 1

1

3

HME
030
300
64S
430
"0

100
135
540
345
245

WATER
TFMP-
PERA-

( C)
9.5
5.0
2.0
3.5
2.0

8.0
14.0
19.0
19.0
13.0

ICFSI
68
11
17
If,

164

34
2S
53
22
IB

CONl

(Mr,

PARTICLE SIZF
SUSPENDED 
SEOIMENT 
DISCHARGE 
(TONS/DAY)



UPPER IOWA RIVER BASIN 

05387500 UPPER IOWA RIVER AT DECOHAH, IOWA

LOCATION.  Lat 43°18'19", long 91*47 '48", in NEjSWj sec. 16, T.98

DRAINAGE AREA.   511 sq mi.

PERIOD OF RECORD.  Water temperature 
Sediment records: October 1962 tc

EXTREMES.   1968-69:

s: October 1962 to Septembe 
December 1967.

N., R.8 W.

r 1964, Oct

, Winne shiek Cou nty, at gaging station on

ober 1965 to September 19

March. *

Period of record: 
Water temperatures: Maximum, 32.0'C Aug. 23, 1968; freezing point on many days during 
Sediment concentrations: Maximum daily, 8,700 mg/1 Bay 26, 1965; minimum daily, 1 mg/1 
Sediment loads: Maximum daily, 62,300 tons June 10, 1967; minimum daily, 0.1 ton Oct.

recorder installed on April 12, 1967, at streamgaging static 
Oct. 14 to Nov. 12, no trace; June 11-29, range 12.0*C to 21 
Aug. 11-15, range 18.0°C to 23.0*C.

OCTOBER NOVEMBER

DAY

1
2
3
4
S

6
7
e
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
2B
29
30
31

AVERAGE

MAX

19.0
18.0
14.0
12.0
10.0

10.0
12.0
12.0
12.0
11.0

12.0
14.0
14.0
16.0
 

 
 
 
 
 

 
 
 
 
 

_
 
 
 
 
 

-

MIN

15.0
15.0
11.0
e.o
e.o

9.0
e.o

11.0
11.0
9.0

10.0
12.0
13.0
14.0~

_
 
 
 
 

 
 
 
 
 

_
 
 
 
 
 

-

MAX

_-
 
 
 
~

_
 
 
 
 

 
4.0
3.0
4.0
5.0

4.0
4.0
4.0
3.0
2.0

4.0
4.0
6.0
6.0
4.0

4.0
4.0
2.0
2.0
2.0
 

-

APRIL

DAY

1
2
3
4
S

6
7
e
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
2B
29
30
31

AVERAGE

MAX

2.0
4.0
7.0
7.0
6.0

7.0
9.0

10.0
10.0
10.0

11.0
11.0
12.0
11.0
9.0

9.0
9.0

10.0
11.0
11.0

12.0
11.0
12.0
13.0
14.0

13.0
13.0
11.0
11.0
11.0
~

10.0

MIN

0.0
2.0
4.0
4.0
4.0

4.0
6.0
e.o
e.o
7.0

e.o
e.o
9.0
9.0
9.0

9.0
e.o
7.0
7.0
e.o
9.0
e.o
e.o
e.o
9.0

12.0
11.0
e.o
7.0
e.o 

7.0

MAX

12.0
16.0
16.0
ie.o
19.0

19.0
17.0
17.0
14.0
12.0

12.0
13.0
17.0
18.0
19.0

19.0
17.0
13.0
13.0
17.0

14.0
13.0
15.0
18.0
16.0

16.0
21.0
24.0
24.0
23.0
19.0

17.0

MIN

__
 
 
 
 

_
 
 
 
 

_
3.0
2.0
2.0
3.0

3.0
4.0
3.0
2.0
1.0

2.0
2.0
4.0
3.0
3.0

4.0
2.0
2.0
2.0
1.0
 

-

MAY

MIN

9.0
11.0
13.0
13.0
9.0

16.0
14.0
14.0
12.0
10.0

9.0
8.0

11.0
12.0
14.0

16.0
13.0
11.0
11.0
11.0

10.0
9.0

11.0
12.0
14.0

12.0
14.0
ie.o
20.0
18.0
17.0

13.0

DECEMBER

MAX

2.0
3.0
3.0
3.0
2.0

<!.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0

JUNE

MAX

ie.o
13.0
16.0
19.0
21.0

18.0
17.0
19.0
21.0
19.0

_
__
 
 
 

_
 
 
 
 

_
 
 
 
 

_
 
 

16.0
17.0
 

 

MIN

2.0
2.0
1.0
2.0
1.0

1.0
1.0
2.0
2.0
1.0

1.0
2.0
1.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0

MIN

13.0
11.0
9.0

12.0
14.0

16.0
14.0
13.0
16.0
18.0

_
_-
 
 
 

_
 
--
 
 

_
 
 
 
~

_
 
 

14.0
15.0
 

 

i. Recorder stopp 
0°C; July 23 to Ai

JANUARY

MAX

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
1.0

1.0
1.0
1.0
1.0
0.0
l.U

1.0

JULY

MAX

16.0
16.0
16.0
ie.o
ie.o

17.0
14.0
14.0
17.0
19.0

21.0
22.0
21.0
19.0
21.0

23.0
22.0
21.0
ie.o
19.0

20.0
19.0
 
 
 

_
 
 
 
 
 

~

MIN

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
o.o
0.0
0.0
0.0
0.0

1.0

>d during 
ig. 11, r

winter pe 
Oct. 21, 
21, 1965.

f ollovin 
inge 16.0

FEBRUARY

MAX

1.0
1.0
1.0
1.0
1.0

0.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
 
 
 

1.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
o.o
0.0
0.0

0.0
0.0
0.0
 
 
 

0.0

AUGUST

MIN

15.0
14.0
14.0
14.0
16.0

14.0
13.0
13.0
14.0
16.0

ie.o
ie.o
ie.o
16.0
ie.o

20.0
21.0
ie.o
16.0
16.0

16.0
16.0
 
 
 
_
 
 
 
 
 

 

MAX

_
__
 
 
 

_
 
 
 
 
_
 
 
 

21.0

22.0
23.0
23.0
21.0
22.0

22.0
22.0
23.0
23.0
23.0

23.0
22.0
23.0
24.0
24.0
22.0

 

MIN

_
 
 
 
 

II
--
 
 
 

_
 
 
 

ie.o

18.0
19.0
20.0
19,0
ie.o

ie.o
17.0
ie.o
ie.o
ie.o

ie.o
19.0
19.0
21.0
21.0
17.0

 

39.

December to

riods. 
1965.

I periods: 
C to 23.0 C;

MARCH

MAX MIN

1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0

J..O 0.0
1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0

1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0

2.0 0.0
3.0 0.0
2.0 0.0
2.0 0.0
2.0 1.0

2.0 1.0
3.0 1.0
2.0 1.0
2.0 1.0
1.0 1.0

3.0 1.0
3.0 2.0
3.0 1.0
2.0 2.0
2.0 0.0
1.0 0.0

2.0 0.0

SEPTEMBER

MAX MIN

19.0 16.0
21.0 17.0
21.0 1B.O
19.0 19.0
22.0 1B.O

23.0 19.0
23.0 19.0
20.0 18.0
18.0 14.0
18.0 14.0

18.0 14.0
20.0 15.0
20.0 17.0
20.0 18.0
21.0 18.0

19.0 18.0
19.0 16.0
16.0 14.0
18.0 14.0
18.0 14.0

8.0 14.0
7.0 15.0
6.0 13.0
4.0 12.0
4.0 12.0

14.0 12.0
16.0 12.0
16.0 12.0
15.0 13.0
14.0 12.0
 

18.0 15.0



UPPER IOWA RIVER BASIN

05387500 UPPER IOWA RIVER AT DECORAH, IOWA.--Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT 14 
NOV 12 
DEC 10 
JAN 14 
FEE 12 
MAR 10 
APR 07 
HAY 13 
JUN 09 
AUG 11 
SEP 08

1730
1605
1015
0930
0940
1700
1830
0850
1700
1500
1520

MATER 
TEM 
PER-

69
89

117
1180
283
181
265
174

SEDIMENT 
DISCHARGE 
(TONS/DAY)

.56
1.7
2.5

558
8.4

24
20

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C>

480
390
530
500
520
420

WISCONSIN RIVER BASIN 

0540102O TENMILE CREEK DITCH 5, NEAR BANCROFT, WIS.

LOCATION. Lat 44°18'08", long 89°32'59" in NE} sec.16, T.21 N., R.8 E., Portage County, temperature recorder at 
gaging station at bridge on country road, 1.2 miles west of U.S. Highway 51, and 1.8 miles southwest of Bancro

DRAINAGE AREA. 8.8 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June 1965 to current year.

EXTREMES. 1988-69:
Water temperatures: Maximum, 20.0°C May 27; minimum, 1.0°C Jan. 14, 15, Feb. 3-6, 13.

Period of record:
Water temperatures: Maximum, 20.0°C Uay 27, 1969; minimum, freezing point on many days during winter periods.

TEMPERATURE t°F) OF MATEK, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THEKMOGRAPH)

DAY
AVER- 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

OCTOBER
MAXIMUM 13 13 11 8 8 9 9 9 9 9 10 11 13 13 15 14 14 12 9 9 9 9 8 8 8 8 a 7 8 7 8 10 
MINIMUM 12 10 8768889339 10 12 13 13 12 98888776787667 8

NOVEMBER
MAXIMUM 998788776666677777645677655444   6

OECEMDER
MAXIMUM 4666522223466222222222222222222 3 
MINIM'JM 4466222222343222222222222222222 3

JANUARY
MAXIMUM 2222222222222222233344442222332 2 
MINIMUM 2222222222222112222234422222232 2

FEBRUARY
MAXIMUM 2221 122332222223344444666544       3 
MINIMUM 22111122222212222342344443

MARCH
MAXIMUM 444446433333344578776777667644 
MINIMUM 223334322222232344543365433422

APRIL
MAXIMUM 6 8 8 6 8 9 11 9 11 9 10 11 a 11 9 9 9 9 10 10 10 9 10 11 12 1 I 11 10 10 U 
MINIMUM 466225678377699987789877899878

MAY
MAXIMUM II 13 13 13 14 14 14 14 11 11 10 11 13 14 14 15 15 11 12 13 13 12 12 13 13 12 20 18 16 14 
MINIMUM 9 10 10 11 11 12 11 11 9 9 * 3 9 11 11 12 11 9 9 U 9 9 13 10 11 10 11 14 12 10

JUNE
MAXIMUM 12 11 9 1C 12 11 13 12 14 5 12 H 14 11 13 13 12 3 2 U 12 11 11 11 11 14 16 14 2 15 
MINIMUM 11 9 8 8 8 10 9 9 9 0 11 9 8 9 8 9 10 0 0 9 9 10 10 9 10 11 12 11 1 11

JULY
MAXIMUM 14 13 13 15 14 12 13 12 13 6 15 6 5 13 17 17 14 6 5 16 5 16 16 16 16 13 14 16 6 16 
MINIMUM o 10 H 11 U 10 9 10 3 0 11 1 1 11 11 12 12 2 1 11 1 11 12 11 11 11 12 12 1 11

AUGUST
MAXIMUM 14 16 15 16 16 16 16 16 16 6 17 7 7 17 16 17 17 7 5 15 5 16 16 16 16 16 17 17 3 18 
MINIMUM 11 U 11 U 12 12 14 12 12 1 12 3 4 13 12 12 13 4 2 11 1 11 12 12 12 13 13 13 4 14

SEPTEMBER
MAXIMUM 14 14 14 15 15 16 14 13 12 12 13 44 14 14 14 12 11 12 12 2 13 11 10            
MINIMUM 12 11 11 13 14 13 12 11 9 911 0 2 13 13 12 10 9 10 9 0 11 9 9            



WISCONSIN RIVER BASIN

05409870 NEDERLO CREEK NEAR GAYS MILLS, WIS. 

LOCATION. Lat 43°21'30", long 90°53'49", in NWj sec.7, T.10 N., R.4 W., Crawford
from

DRAINAGE AREA. 6.7 sq mi.

PERIOD OF RECORD. Water temperatures: November 1967 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 26.0°C June 5, 6; Aug. 22, 1968; minimum, freezing point on many days during wintc 

periods.

Period of record:
Water temperatures: Maximum, 25.0*C May 28; minimum, freezing point on many days during December to March.

REMARKS.  Chem

TEMPERATURE (°C) OF HATER. NOVtMBER 196T TO SEPTEHBFR 1968

NOV DEC JAN FEB MAR 

MAX KIN

17  
18  

21 ~
2?  
23
2*  

2*  

3.5
5.0 
4.0

0.5 
3.5
2.0

3.5
2*.0

3.0 
1*0

0.0 
0*0

0.0 

0.0

6.0 

5.0

2.0 

3.0

3.5 

*.5 

2.0
o'.o

1.0 

3.5

0.0 

0.0

0.0 

0.0

2.0 

1.0

0.0
o'.o

1.5 
1*.5

1.0 

0.5

0.0 

0.5

1.0 

0.5
o'.o

0.0

0.0 
0.0 
0.0

0.0 
0.0
0.0

3.0 
0.0
3.0

0.0 1.0
0.0 1.0
0.0 1.5

5.0 

*.5

6.0 

9.0
T'.O

11.5

1.0 
1.5 
0.5

0.0 5.5 1.5
0.0 9.0 1.0
0.0 13.0 2.0
0.0 13.5 5.5

" 0.0 0.0 

2.* 1.1

6.0 4.5 

2.1 1.0

13.0 

2.5 1.1 9.*

*.5 

3.3

5.0 5.0 11.5 10.0 13.5 11.0 23.5 15.5 19.0 
12.0 7.0 18.0 10.0 19.0 10.0 21.0 13.5 18.0 
T.O 5.5 15.0 11.0 17.0 13.0 19.5 13.0

1.0 
10.5

   

 

.5 11.0 
8.0 11.5

.0 9.5 
2.0 8.5 
.5 9.5



WISCONSIN RIVEH BASIN

05409870 NEDEHLO CREEK NEAB GAYS HILLS, VIS. Continued 

TEHPERATURE <°C| OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

NCV DEC JAN F6B 

KIN MAX MJN MAX MIN MAX MIN MAX MIN

1

3

6

a

l" 

Ll
12 
13 
14

16
IT 
18 
19

21 
Z?

Z5

26 
27
2t 
2<5 
31

DAY

16.5 U.I ll.i g. 5

11.5 K.O T.« 4.1

9.5 0.1 6.0 6.0

11." 1C.1 6,0 4. 1) 
1''.5 0.? 6.n 4.5

1?.5 1.5 4.5 1.5 
15,1 2.3 6.0 3.5

li.n Q.I 5.5 4.ri

t.5 4.1 5.* 4.5

8.5 4.5 4.5 3.5
7.0 4.1 3.5 1.5

APP MAY

4.5 5.0

5.5 5.1

0. 0 0. 0

1.0 0.0

6.5 0.0 
C. 0 C. 0

l.O 1.0

1.5 0.0

n.o 1.1 
o.o 1.1

JUK

P.O 0.0

0.0 0.0

0.0 C.O

0.0 0.0

0.0 0.0 
0.0 0.0

J.5 1. 5

0.0 0.0

0.5 0.0
2.0 0.0

JUL

0.0 0.0

0." 0.0

0.0 0.0 

C.O 0.0

3.5 1.0

0.0 0.0 
O.n 0.0

4.0 0.0

5.5 3.5

5.0 0.5 
4.5 0.0

:: ::

AUG

5.0

6.;

5.0

6.S

4.5

4.S 
5.0

6.5

9.0

5.S 

8.5

4.5 
4.5

SEP

0.0

1.0

0.0 

2.0

0.0

0.0 
0.0

1.5 
1." 

3.0

l.O

3.0 

0.5

0.0
0.0

1
2
3 
4
5

6 
7

n 
n
12

14 
15

1!> 
17

2"

21 
22 
23
24 
?5

26

"i 
2° 
31 
11

1.0 4.1

1.5 9.1

4.5 8.5

5.n 10.1

**  n 6.1

9." 11.1
1.1 l.r

1." R.5

3.1 11.5 
9.5 13.0

1.5 10. 0
5.1 9.0

4.5 11.5

1.5 H.5

0.5 
8.5

8.5 
3.0

0.5

2.0 
2.1

2.0 20.5 13.0 
3.1 21.5 13.5

4.5 JO. 5 U.5

4.5 21.0 I*. 5 
5.5 18. 0 15.0

8.5 
9.0

5.5

3.5

1.5 
2.0 
3.5

0.0

4.0

1.5 
0.0

0.0 

1.0

». >
0.0 
9.0



MISSISSIPPI RIVER MAIN STEM 

05420400 MISSISSIPPI RIVER AT DAM 13 NEAR FULTON, ILL

LOCATION. Lat

DRAINAGE AREA. 85,600 sq mi, appr 

PERIOD OF RECORD. Water temperatu September 1969.

EXTREMES. June to September 1969:
Water temperatures: Maximum, 28.0°C Aug. 14, 19; minimum, 17.0°C Sept. 25.

TEMPERATURE (°C> OF WATER, JUNE TO SEPTEMBER 1969

DAY APR MAY JUN JUL

23.0
21.5
71.0
20.0

19.5
20.0
19.0

20.0
20.0
21.0
21.5
21.0

20.5
20.5
20.5
20.0
20.0

20.5
21.5
21.0
22.0
22.5

27.0
27.5
27.5

27.5
26.5
26.5
26.0
26.5
26.5

24.5
25.5
26.0
25.5
26.0

27.0 
27.n 
27.0

26.0
25.5
26.0
77.0

ia.5 
1H.5 
19.0 
IS.5 
18.5

19.5 
19.5 
20.0 
1B.O 
17.0

17.5 
1«.0 
17.5 
17.5 
17.5

WAPSIPINICON RIVER BASIN 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA

LOCATION. Lat

DRAINAGE AREA. 1,048 sq mi. 

PERIOD OF RECORD. Che
Water temperatures: December 1967 to September 1969. 
Sediment records: December 1967 to September 1969.

EXTREMES. 1968-69:
Specific conductance: Maximum daily, 480 micromhos Dec. 26, 27, Feb. 3-5; minimum daily, 180 micromho

July 1. 
Water temperatures: Maximum, 27.0°C Aug. 14-19, 26-31; freezing point on many days during December to

29,

Sedim

daily, .43 ton Jan. 13.

Period of record:
Specific conductance: Maximum daily, 480 micromhos Dec. 26, 27, 1968, Feb. 3-5, 1969; minimum daily,
mhos June 29, July 1, 1969.

Water temperatures: Maximum, 32.0°C June 23, 1968; freezing point on many days during winter periods 
Sediment concentration: Maximum daily, 840 mg/1 July 17, 1968; minimum daily, 1 mg/1 on many days in

and February 1969. 
Sediment loads: Maximum daily, 31,100 tons July 17, 1968; minimum daily, 0.36 tons Jan. 26, 1968.

REMARKS.   Flow affected by ice Dec. 4-8, Dec. 14 to Feb. 5. Maximum observed sediment concentration: 52 
May 7.

180 micro- 

in 1969.



WAPSIPINICON RIVER BASIN 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA Continued

DAY 

1 
2 
3
4 
5

6
7

9

11

14 
15

16

20

21 
22 
23

25

26 
27 
28

AVERAGE

DAY 
1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18

20

21 
22 
23 
24 
25

26 
27 
2B 
29
30 
31

AVERAGE

OCT

  

  

375 
380

380

460

460 
460 
460

440 
440

OCT 
26.0 
21.0 
16.0 
16.0 
13.0

11.0 
9.0 

13.0 
13.0
14.0

16.0 
16.0 
16.0 
17.0 
19.0

20.0 
21.0 
16.0

15.0

16.0 
14.0 
14.0 
14.0 
10.0

10.0 
9.0 
9.0 
8.0 

14.0 
15.0

15.0

440

430 
430

430

431 

440

450

450 
450 
450

450 
440

438

TEMP 

NOV 
17.0 
14.0 
13.0 
11.0 
10.0

9.0 
8.0 
4.0 
7.0 
4.0

4.0 
4.0 
4.0 
5.0 
4.0

4.0 
4.0 
4.0

3.0

3.0 
3.0 
6.0 
6.0 
4.0

4.0 
4.0 
4.0 
6.0 
6.0

6.0

DEC

440

440 
440

450

450 

470

430

430 
440 
440

480 
460

453 

ERATURE

6.0 
3.0 
4.0 
2.0

1.0 
1.0 
1.0 
1.0 
2.0

3.0 
2.0 
0.0 
0.0 
0.0

i.n
1.0 
1.0

1.0

1.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

1.0

460

460 
460

460

450 

450

420

430 
430 
430

460 
460

466 

(°C) OF

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0
o.n

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0

FEB

460

480 
480

460

440 

440

430

430 
430 
420

370 
370

WATER, WATER

0.0 
0.0
o.n 
o.n
0.0

0.0 
0.0 
0.0 
0.0
n.o

1.0 
0.0
n.o
0.0 
0.0

0.0 
0.0 
0.0

0.0

o.n 
n.n
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0

MAR

330

300

290

360

350
400

410 

380

220

220 
220 
220

270

270 
27n

YEAR

0.0 
0.0 
0.0
o.n
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0

2.0

2.0 
2.0 
2.0
2.n
3.0

3.0 
3.0 
3.0 
3.0
3.n

2.0

APR

350

320

320

320 
320

410 

410

400 
400

400 
360 
350 
350

360 
360

OCTOBER 1968

3.0 
3.0 
3.0 
3.0 
7.0

7.0 
7.0 
9.0 

11.0 
12.0

13.0 
13.0 
12.0 
12.0 
13.0

13.0 
13.0 
13.0

12.0

11.0 
11.0 
11.0 
12.0 
13.0

14.0 
14.0 
13.0 
13.0 
14.0

MAY JUN JUL AUG 
360 430 180 410 
360 430 190 410

420

420

420 
410

410 
405

420 

420

420 
420

420 
420 
420 
420

420 
430

430

TO SEPT

14.0 
14. 0 
14.0 
18.0 
20.0

21.0 
21. 0 
16.0 
18.0 
18.0

16.0 
13.0 
18.0 
19.0 
19.0

20.0 
21.0 
20.0

17.0

16.0 
14. 0 
13.0 
14.0 
20.0

20. n 
22.0 
24.0 
24.0 
24.0

420

390

420 
420

420 
420

420

440 
440

440 
440 
430 
430

430 
430 
430 
180

'EMBER 1969 

JUN 
24.0 
24.0 
22.0 
20.0 
20.0

21.0 
22.0 
23.0 
21.0 
24.0

24.0 
24.0 
23.0 
24.0 
24.0

24.0 
26.0 
26.0

22.0

20.0 
18.0 
18.0 
19.0 
20.0

21.0 
21.0 
22.0 
21.0 
21.0

260

290

350 
350 
350 
390 
410

400

260 
260

250 
330 
330 
390

390 
410

410

323

JUL 
22.0 
22.0 
23.0 
26.0 
23.0

21.0 
21.0 
19.0 
19.0 
23.0

24.0 
26.0 
26.0 
25.0 
26.0

26.0 
26.0 
24.0

22.0

23.0 
23.0 
24.0 
26.0 
26.0

26.0 
26.0 
25.0 
25.0 
26.0

410

350

390 
360

370 
400 
400 
410 
410

410 
410 
410 
410 
410

390 
390 
390 
390

390 
390

390

390 

394

AUG 
26.0 
26.0 
26.0 
26.0 
26.0

26.0 
26.0 
26.0 
26.0 
26.0

25.0 
26.0 
26.0 
27.0 
27.0

27.0 
27.0 
27.0

25.0

24.0 
24.0 
25.0 
26.0 
26.0

27.0 
27.0 
27.0 
27.0 
27.0

SEP 

410 
410

410 

410

380 
380

380 
380 
380 
380 
380

380 
380 
390 
390 
390

390 
390 
390 
390

390 
390

392

SEP 
23.0 
22.0 
21.0 
22.0 
23.0

24.0 
24.0 
23.0 
21.0 
21.0

21.0 
21.0 
21.0 
21.0 
21.0

21.0 
21.0 
21.0

21.0

22.0 
22.0 
21.0 
21.0 
20.0

18.0



WAPSIPINICON RIVER BASIN

05421000 WAPSIPINICON RIVEH AT INDEPENDENCE, IOWA Continued

SUSPENJED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CTCBER NOVEMBER D

PEAN

(CFS 1

475
459
405
368
346

351
353
375

1010
2540

2370
2260
2110
2160
2290

2050
1670
1310
1080
929

829
792
757
698
638

591
573
534
515
494
462

31816

210
220
210
210
200

195
190
180
175
170

165
160
158
150
15U

160
170
210
230
250

260
270
270
270
?70

270
260
260
250
240
235

MEAN 
CONCEN-

(MG/L)

53
50
69
49
52

45
44
52
66

101

BO
69
65
57
63

59
69
53
34
30

31
44
40
31
27

28
4°

41
25
25
35

 

JANUARY

5
3
4

2
3

2
2
3
1
2

2
2
1
3
*

3
1
2
9
3

6
2
2
3
1

3
3
3
3
5
3

(TONS 1 

68
62
75
49
49

43
42
53

189
693

512
421
370
332
390

327
311
187
99
75

69
94
82
58
47

45
76
59
35
33
46

4991

2
1
2
1
1

1
I
1

1
1

1

1
5
2

4
1
1
2

2
2
2
2
3
1

.8
.8
.3
. 1
.6

.1
.0
.5
.47
.92

.89

.36

.43
.2
.6

.3

.46
.1
.6
.0

.2
.5
.5
.2
.73

.2

.1

.1

.0

.2

.9

MEAN

469
442
421
405
393

387
378
368
356
354

349
338
327
330
369

391
432
466
458
426

416
404
403
339
369

374
356
360
345
327
 

11602

230
220
215
210
202

199
1 95
195
191
190

1S9
182
180
170
165

164
166
166
169
167

167
169
172
194
268

413
511
572
 
 
 

MEAN 
CONCEN-

43
85
45
26
25

67
28
33
20
12

12
10
10

B
14

IB
15
21
13

9

10
10
12
20
20

24
15
11
15
10
 

-

FEBRUARY

5
2
4
5
1

3
3
1
1
5

2
I
1
1
2

1
1
1
2
1

,
3
1
6
5

8
6
B
 
 
 

54
101

51
28
27

70
29
33
19
11

11
9
8
7

14

19
17
26
16
10

11
11
13
21
20

24
14
11
14

8

708

3
1
2
?

1
1

2

1

1
1

3
3

8
8

12
 
 
 

1
.8

I

8
 

8

.1

.2

.3

.8

.55

.6

.6

.53

.52
.6

.0
.49
.49
.4
.8

.4

.4

.4
.91
.45

.4

.4

.46

.1

.6

.9

.3

MEAN

321
328
326
300
240

180
200
210
229
241

243
271
239
160
175

190
210
230
250
280

260
240
220
205
190

200
210
210
200
190
130

712S

720
1010
1310
1550
1730

1750
1670
1490
1280
1130

926
777
678
577
515

516
773

1280
1630
2250

2520
2470
2560
3270
4670

4960
4980
4«20
3470
2660
2110

MEAN 
CONCEN-

n
f,
7
8

20

7
6
7
7
6

5
"5

6
5

16

5
5
5
5
9

8
4
5
4
*

3
5
4
4
3
'

-

MARCH

14
20
17
23
22

26
27
10
10

8

12
12

6
9
6

7
31
21
26
39

36
36
45
36
50

35
28
24
25
22
24

LOAD
(TQN<

I

1

.3
, 2
.5

.4

.2

.0

.3

.9

.3
.7
.9
i 2
.6

  6
. 8
.1
.4
.8

.6

.6

.0

.2
.1

.6

.8
B 3
.2
. 5
.97

127.07

27
5-)
60
96

103

123
122
40
35
24

30
25
11
14
8.3

9.8
65
73

114
237

245
240
311
318
630

469
376
286
234
158
137

61.99 61652



WAPSIPINICON RIVER BASIN 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IO»A Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY

MEAN
DI

1
2
3
4
5

t,
7
8
9

10

1
2
3
4

5

6
7

8
9

0

!
2
3
4
5

6
7
3
9

30

CTNCEN-
CHAPGF TRATION LOAd

650
270
070

750
220

740
12o
180
490
080

570
080
790
710
000

lie
570
730
030

460

8CC
480
080
660
27u

050
970
780
990
640

31

TOTAL SH340

1 13500
2 14000
3 10300
4 7370
5 51 JO

6 3640
7 2930
a 4020
9 7720

10 6820

1 4990
2 3620
3 2960
4 2670
5 2210

6 1800
7 2230

B 26?0
9 4750
0 3510

1 230J
2 1930
3 2070
4 2350
5 1750

6 1360
7 1330
8 1370
9 1220
0 972
1 810

TH1AL 124292

20 89
IB 62
41

35
66

50
64
67
59
60

54
58
51
54

56

44

46

67
70

75

89
75
96

105
90

92

87
90
96
93

IB

18
96

70
39
75

56
99

75

26
46
49

02

51
33

75
62

01

73
02
39
71
09

61
63
76

16
12

~

12364

JULY

170 6200
74 2800

72 2000
67 1330
64 893

72
52

119 1
112 2

90 1

67
58
50
55
48

69
7?

84
198 2

187 1

188 1
180

82
6?
59

57
63
56
55
53
53

08
11
90
30

60

03
67
00
96
R6

35
34

94
40
70

70
38

58
93

79

09
?6
U 7
81
39
16

32163

TOTAL LIIAO FOP YEAR (TONSI 

PARTICLE-SIZE DISTRIBUTION OF
(METHODS OF ANALYSIS

TIME
DATE 124 HOUR]

JUN 30 1300

: B, BOTTOM WITHDRAW

P, PIPETi S, SIEVEl

WATER
TEM

PER- DIS-
ATURE CHARGE
("Cl (CFS)

21 13500

MEAN
MFAN 

CONCEN-
DISCHARGE TRATION

ICFSI I re/11 

1390 99
1190
1070

1030
959

1040
1210
1160

1100
1200

1540

1510
1460
1230
1070

898
954

1420
1210

1190

1290

1600
1730
1640
1630

1530
12"0

1110
941
7fl7

717

38146

692

610

547
495
452

415
385
349
333

307

283
267
253
235
220

214
217

212
201
195

138
179
172
167

161

150
142
133
127
12?
120

85',3

SUSPENDED

AL TUBE! C

V, VISUAL

CONCEN
TRATION
(MG/L)

205

94
94

123
110

260
490
120

60
52

58

40
36
31
34

35
35
48
49

54

48

47
32
32
44

22
63
43

43
41

44

-

AUGUST

49
6?
53
57
55

54
2
2
6

4

2
2
5
8
4

3
8

3
I
0

27
26
49
29

27

24
23
77
29
29
21

 

LOAD

(TONSI 

372
302
272
342
285

730
1600
376
178
168

241

163
142
107

98

85
90

184
160

174

167

703
149
142
194

91
719
129

109
87

85

7644

92

102
78
76

67

61

54
49
41

36

32
23
17
11
14

13

11
13
17
16

14

13
23
13
12

9.7
8.8
9.7
9.9
9.6
6.8

952.5

MEAN
DISCHARGE

(CFS 1 

917
742
651
590
546

507
604

1500
1210

847

762

1170
I860
1680
1630

1530
1410

1350
1120
836

680

604
563
523
512

691
1790
2190

4840
12800

"

46655

119

128
140
173

200

206

182
172
173

16?

153
143

132
136
129

121
116

118
119
117

113

113
123
111
121

124
128
123
130
121
 

4146

SEDIMENT, HATER YEAR OCTOBER 1968 TO
, CHEMICALLY

ACCUMULATION

SEDIMENT
DISCHARGE
(TONS/DAY

7470

DISPERSED! D

TUBE) W, IN

PERCENT F

0.002 0.004

78 82

, DECANTATI
DISTILLED

INER THAN S
IN MILLIME

0.008 0.016

85 89

«EAN 
CONCEN
TRATION

1 MG /L I 

41
78
4S
19
45

37
33
32

104
86

89

73
88
71
69

68
73

72
83

81

79

81
78
88
88

100
95

100

??5
230
~

 

SFPTFMPER

42
58

4?
51
57

51

5?
23
3?

33

39
36
32
32
49

32
34

61
56
75

54
50

52
63

50

50
50
50
58
62
 

~

SEPTEMBER

ON) N, IN
WATER)

IZE INBICA
TERS

LOAD

(TONSI 

102
56

84
30
66

51
54

130

340
197

183

231
44?
322
304

281
?78

262
251

183

145

132
119
124
122

187
459
591

2940
7950
 

16616

13
20

16
24

31

28

26
11
15

14

16
14
11

12
17

10
11

19
18

24

16
15

7
9

6

7

7
17
20
20
 

524

415668 
808fi2

1969
NATIVE W

TED,

0.031 0.062 0.125

96 99 100

12

JTERl

METHOD
OF

ANALY
SIS

SPWC



282 ROCK RIVER BASIN

05430500 ROCK RIVER AT AFTOH, HIS.

LOCATION. Lat 42°36'33", long 89°04'14", Rock County, temperature recorder at gaging station on right bank in 
Afton, 0.3 mile downstream from highway bridge, and 1.1 miles upstream from Bass Creek.

DRAINAGE AREA. 3,300 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: September 1954 to September 1969.

EXTREMES. 1968-69:

December to February.

Period of record:
Water temperatures: Maximum, 32.0°C July 27-30, Aug. 4, 1955, July 26, 28, 1964; minimum, freezing point on 

many days during winter periods.

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY
AVER- 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

QCTCBER
MAXIMUM 19 19 18 15 13 13 14 13 13 13 13 13 15 16 18 17 17 16 14 1* 16 13 12 12 11 11 11 10 9 9 10 14 
MINIMUM 17 17 16 14 12 12 12 12 12 12 12 12 13 14 15 16 16 14 13 13 12 12 11 11 10 9 9 9 9 8 8 12

NOVEMBER
MAXIMUM 12 11 1C 10 99887766566666544445555433   6 
MINIMUM 10 99998876664456665433344444333   6

DECEMBER
MAXIMUM 33333 
MINIMUM 33222

JANUARY
MAXIMUM 11111 
MINIMUM 11111

FEBRUARY
MAXIMUM 222111 1221 12222332333333   
MINIMUM 222111 1111 11122222223333  

MARCH
MAXIMUM 3333333333222223455555554344433 3 
MINIMUM 2223333222222222244544543334333 3

APRIL
MAXIMUM 3 3 4 6 6 6 7 8 9 9 9 10 11 12 13 13 13 12 11 11 12 12 11 1 13 13 13 13 13 13   10 
MINIMUM 3 1 3 4 6 6 6 7 8 9 9 9 10 11 12 13 12 11 11 11 11 11 11 0 11 13 13 13 12 12   9

MAY
MAXIMUM 14 15 17 18 23 19 19 18 18 17 15 15 16 17 18 ?0 20 17 16 17 17 15 16 7 17 18 19 22 23 24 23 IB 
MINIMUM 13 13 15 17 18 19 17 18 17 15 14 13 14 14 16 17 17 15 14 15 14 14 13 4 16 16 17 19 21 22 22 16

JUNE
MAXIMUM 22 21 18 17 17 13 18 17 18 20 20 22 22 21 21 21 22 21 21 21 21 19 18 8 19 21 23 24 23 23   20 
MINIMUM 21 18 17 16 15 17 17 16 16 17 19 20 20 19 19 19 19 20 20 20 19 18 17 7 17 18 21 22 22 22   19

JULY
MAXIMUM 23 23 23 23 24 24 22 21 21 22 24 26 26 27 26 26 26 26 24 25 25 25 25 25 25 25 24 24 24 24 24 24 
MINIMUM 22 22 23 23 23 22 21 21 20 21 22 24 25 26 24 25 26 26 24 24 24 24 24 24 24 24 24 23 23 23 24 23

AUGUST
MAXIMUM 24 24 25 26 26 26 26 26 26 24 25 26 26 27 27 26 27 27 27 26 26 26 25 26 26 26 26 26 27 27 26 26 
MINIMUM 23 23 23 24 24 24 24 24 24 23 23 23 24 24 24 24 22 24 24 24 22 21 21 21 22 23 23 23 23 23 23 23

SEPTEMBER
MAXIMUM 25 24 24 23 23 23 23 23 21 20 21 21 22 21 22 21 21 20 19 19 18 19 19 18 17 17 17 23 16 22   21 
MINIMUM 23 21 21 21 21 22 21 21 18 18 17 17 18 19 19 19 19 17 18 16 16 17 18 16 14 14 9 6 8 7   17

IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA 

LOCATION. Lat 41°39'24", long 91°32'27", in SE$SE} sec.9, T.79 N., R.6 W. , Johnson County, at Bentoii Street bridg

stream from Clear Creek and at mile 73.7. 

DRAINAGE AREA. 3,271 sq mi.

PERIOD OF RECORD. Chemical analysis: September 1906 to September 1907, January 1944 to September 1954, October
1968 to September 1969.

Water temperatures: January 1944 to September 1969. 
Sediment records: October 1943 to September 1969.

EXTREMES.  1968-69:

cromhos Mar. 20, 21, 23.

Sediment loads: Maximum daily, 58,70o'tons Apr. 4; minimum daily, 11 tons Oct. 6, Feb. 14, 15.

Period of record:
Specific conductance: Maximum daily, 650 micromhos Dec. 19, 31, 1968, Jan. 2, 4, 6, Feb. 24, 1969; minimum

daily, 230 micromhos Mar. 20, 21, 23, 1969. 
Water temperatures: Maximum, 32.0 C July 19, 1957, Aug. 24, 25, 1959; freezing point on many days during
winter periods. 

Sediment concentration: Maximum daily, 7,800 mg/1 June 13, 1953; minimum daily, 2 mg/1 Dec. 16, 18, 20, 21,
27, 1963. 

Sediment loads: Maximum daily, 177,000 tons May 23, 1944; minimum daily, 0.9 ton Dec. 16, 1963.

vilie Reservoir (05453510) 9.6 miles upstream from Iowa City since Sept. 17, 1958. 'Flow affected by ice 
Dec. 22 to Jan. 10, Jan. 16-19, Feb. 10-12, Mar. 1-15. Maximum observed sediment concentration: 2,190 mg/1 
July 8.



I IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA.--Continued

SPECIFIC CONIUCTANCE (MICROMHDS AT 25°C), WATFR YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCT NOV DEC JAN FED MAR APR MAY JUN JUL AUG

1
2 
3
4 
5

6
7 
8 
9 

10

14 
15

17 
18

20

21 
22 
23

25

26 
27 
28

30 
31

460

460 
460 
460

520 590    380 320

520 590    400 300

520    650    31)0 
530 590    400 340 
530    620    375

340 590 520    400 450

420 610 520    410 450 
420 610 590 370 420 450 
420 560 590 280 420 450

410 
410

420

420

420 
380 
410

420 

420

440 
450

550          460 
550 580    560 460

600 580 520 570 350 
600    520    340

590    420    230 

590 600    500 230
570    420    260 
560 580    500 230

   650       340

80 550 360 410 430 4 
80 560    400 430 4

00 560 360 400    4 
00 580 360 400    4 
10 580 360 400 430 4

510 590 350 390 420 5

520 590 330 360 420 5

80 
80

80 
90 
90 
00 
00

00 
00 
10

   590    390   

TEMPERATURE (°C> OF HATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

1 
2 
3
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26
27 
28 
29 
30

22.0 
23.0 
20,0 
19.0

17.0 
18.0 
16.0 
19.0 
20.0

18.0 
17.0 
19.0 
21.0 
22.0

20.0
17.0

15.0 
15.0

14.0 
13.0 
13.0 
13.0 
13.0

13.0 
11.0 
11.0 
11.0 
12.0

13.0 3.0   - 0.0 1.0 
14.0    0.0   - 1.0 
11.0 3.0   - 0.0 1.0 
11.0    0.0 -  1.0 
11.0 2.0    0.0 1.0

9.0   - 0.0    1.0 
9.0 2.0    0.0 2.0
s.n   o.o   l.n
7.0 2.0    0.0 1.0 
7.0    0.0    1.0

7.0 2.0    0.0 1.0 
6.0          1.0 
6.0 1.0    0.0 1.0 
7.0       -  1.0 
8.0 1.0    0.0 2.0

8.0 -   0.0    2.0 
7.0 1.0 0.0 0.0 2.0 
7.0    0.0    2.0 
4.0 0.0 0.0 0.0 2.0 
6.0    0.0    2,0

7.0 0.0    0.0 3.0 
7.0    0.0    3.0 
6.0 1.0    0.0 4.0 
6.0    0.0 1.0 4.0 
6.0 1.0    1.0 4.0

6.0    0.0    4.0 
6.0 1.0    : 1.0 4.0 
4.0    O.n    4.0 
4.0 0.0   -    3.0 
3.0    0.0    2.0

3.0 17.0 21.0 23.0 26.0 
3.0 17.0 21.0 23.0 26.0 26. 
6.0 17.0 21.0    27.0 26. 
4.0 18.0 21.0    27.0 26. 
4,0 18.0 22.0    27.0 26.

9.0 17.0 21.0    27.0 26. 
8.0 18.0 21.0 23.0 27.0 25. 
8.0 17.0 21.0 23.0 28.0 24. 
9.0 14.0 22.0 23.0 28.0 24. 
11. 0    23.0 23.0 2S.O 24.

2.0 20. J 23.0 24.0 28.0 24. 
3.0 17.0 23.0 23.0 26.0 24. 
4.0 17.0 23.0 26.0 26.0 24. 
4.0 18.0 20.0 24.0 26.0 23. 
 =.0 18.0    24.0 27.0 23.

3.0 1°.0 21.0 25.0    24. 
3.0 17.0 21.0 25.0    23. 
3.0 18.0 23.0 24.0 27.0 23. 
1.0 18.0 22.0 25.0 26.0 23. 
3.0    22.0 25.0 25.0 23.

3.0    21.0 25.0 26.0 23. 
3.0 18.0 21.0 25.0 26.0 23. 
4.0    21.0 27.0 26.0 23. 
6.0    21.0 26.0 26.0 23. 
6.0 18.0 23.0    26.0 23.

4.0 16.0 23.0 26.0 27.0 22. 
5.0 19.0 23.0 26.0 26.0 22. 
2.0 20.0 23.0 ?6.0 26.0 21. 
6.0 21.0    27.0 ?7.0 21. 
4.0 23.0 23.0 26.0    20.

10

P

0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0



IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA Continued 

SUSPENDED SEDIMENT, HATER YEARi OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER

CEAN 
MEAN CONCEN-

(CFS1 IMG/t 

160
15B
148
I4B
150

156
156
150
170
176

168
153
156
236
495

495
545 L
675 1
705
710

746
926 I
890
650
987

1060
1060
1040
926
812
735

) 

0
0
6
5
0

7
4
9
9
8

2
1
6
4
1

t
7
0
0
5

4
4
6
2
9

3
5
0
0
7
5

5742  

JANUARY

530
520
510
500
500

42U
350
330
320
310

270
274
270
270
281

600
400
200
100
250 3

500 3
700 5
400 20
900 6
700 1

700
350
050
700
470
330

4
2
6
8
">

0
9
8
0
3

0
0
0
0
0

5
2
1
1
0

0
0
0
0
0

7
0
6
0
5
0

(TONS) 

17
21
14
22
16

11
14
12
27
18

15
17
24
28
68

68
202
182
76
67

68
435
207
74
77

94
72

168
50
37
50

2251

0
7
2
4
6

3
8
6
7
9

5
5
5
5
3

7
1 1
100
92

1050

1300
2480

18600
4780
1090

124
317
365
184
99
72

PEAN

650
605
600
565
4B2

30
26
22
22
22

426
422
422
430
434

430
430
438
515
535

585
675
685
690
690

690
690
685
685
680
 

16261

320
280
290
280
260

310
360
340

1310
1250

1200
910
740
495
490

495
500
530
575
600

645
585
560
8)0
1650

2620
2840
3130

  _
 
 

CONCEN-

29
25
24
23
26

26
24
22
17
20

21
23
22
30
33

18
20
21
19
24

25
36
50
37
43

22
23
29
30
26
 

 

FEBRUARY

22
18
13
1
1

1
1
1
1
10

7
8
8
8
R

12
17
17
17
16

15
15
15
15
73

78
84
90
 
 
 

51
41
39
35
34

30
28
25
19
23

24
26
25
35
39

21
23
25
26
35

39
66
92
69
80

41
43
54
55
48
 

1191

78
62
45
55
65

57
44
43
42
34

23
20
16
11
11

16
23
24
26
26

26
24
23
34

325

552
644
761
 
 
 

MEAN

690
605
486
442
434

442
438
438
438
438

438
446
438
430
422

665
914
974

1250
1060

956
950
940
950
1000

1060
850
650
560
540
530

20874

2950
3000
3050
1700
1300

1200
1800
2800
2100
1300

1020
1000
900
750
650

735
1220
3020
5190
6170

6490
7430
7430
7500
6290

7350
6400
6260
5010
5670
8070

MEAN 
CONCEN-

23
30
38
37
36

41
47
44
40
37

31
28
23
25
26

30
31
150
111
70

23
30
37
50
29

27
25
21
17
16
15

 

MARCH

105
124
100
92
95

287
91
38
36
29

2B
25
26
22
25

24
70
50
00
30

00
00
310
110
82

87
96
84
76
65
162

43
49
50
44
42

49
56
52
47
44

39
34
27
29
30

54
77

394
375
200

59
77
94
128
78

77
57
37
26
23
21

2412

836
1000
824
422
333

930
442
287
204
102

77
68
63
45
44

48
1220
5300
8410
5500

3500
6020
6220
2230
1840

1730
1660
1420
1030
995

3530

  31116   56330



IOWA RIVER BASIN

SUSPENDED SEDIMENT, WATER YEAR OCTOBEK 1968 TO SEPTEMBER 1969

«CAM

DAY ( CF S 1

1 8430 
2 8880 
3 d600 
<i 3420 
5 6670

6 8470
7 9080
fl 9160 
t Sl&O 

10 9100

U 9150 
12 8880 
13 85VO 
14 866C 
15 8580

16 8170 
17 7970 
18 7460 
19 6390 
20 3880

^1 1400 
S^ 1250 
23 1310 
24 14(10 
li> 1270

26 1220 
27 1290 
28 1240 
29 1240 
30 1250 
31

TOTAL 176510

1 080 
2 10 
3 60 
4 40 
5 50

6 80 
7 50 
8 80 
9 90 

10 050

I 720 
2 330 
3 950 
4 000 
5 100

6 100
; 700
8 900 
9 400 
0 900

1 9(JO 
I 900 
3 900 
4 900 
5 7tO

6 500 
7 500 
ft 200
i aoo 
o 100
1 COO

TOTAL 2J8190

APRIL

M-AN

CUNCfcN-

(MG/LI 1TDNSI

52 3460 
59 3810 
94 22800 

? 50 53700 
46 5980

25 2860 
25 3060 
50 3710 
45 3560 
81 4450

75 4320 
00 2400 
17 2710 
9P 229C 
03 2390

10 2430 
33 2860 
13 2280 
92 1590 
77 807

66 249 
51 172 
53 187 
44 166 
38 130

28 92 
35 122 
22 74
8 27 

20 68

137754

JULY

27 2 20
08 11 
00 67 
50 24 
00 65

100 73 
1870 16 00 
2 90 30 00 

17 9 60 
36 5940

44 4430 
12 5340 
95 5240 
42 7840 
20 7190

99 6500 
26 7750 
01 7000 
17 7H50 
08 11600

5 5820 
8 6830 
4 5480 
7 6570 
5 5730

3 4920 
8 11300 
2 4350 
1 3660 
68 2040 
83 2470

197870

MAY

MEAN 
MEAN CQNCEN- 

DlSCHARGt T.RATIUN 
ICFSI (MG/L)

1250 21 
1250 21 
1250 20 
1250 19 
1250 117

2520 90 
3400 32 
3640 50 
3830 54 
4520 52

5080 49 
5020 46 
5020 39 
4960 49 
4950 37

4990 30 
4920 39 
4900 41 
4910 58 
5070 40

5070 36 
4740 33 
4470 46 
4880 42 
4820 44

4760 40 
4380 44 
3250 43 
2570 52 
2530 37 
2530 54

117980

AUGUST

10200 76 
10100 123 
10100 59 
9690 86 
8670 37

7660 67 
6800 39 
5940 44 
6280 44 
5630 93

5310 41 
5250 1 
5?30 9 
5200 5 
5160 3

5140 5 
5110 5 
5090 2 
5050 8 
5380 1 4

5120 5 
5000 1 
4970 6 
4940 6 
4930 46

4910 54 
4920 42 
4980 50 
4980 46 
5010 45 
4980 40

187730  

TUTAL DISCHARGE FUR YEAR (CFS-DAYSI

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WAT 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE! C, CHEMICALLY 

P, PIPETl S, SIEVE! V, VISUAL ACCUMULATION

TIME 
DATE (24 HOUR)

APR 04 1700

HATER 
TEM 

PER- DIS- 
ATURE CHARGE 
(°C> (CFSI

4 7740

CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/LI (TONS/DAY 1

1740 36400

JUNE

MEAN 
MEAN CONCEN- 

LOAD DISCHARGE IRATIDN LOAD 
ITDNSI ICFSI IMG/L) (TON5I

71 2520 76 
71 2340 68 
68 1860 71 
64 1490 70 

395 1400 70

612 1400 72 
294 1560 305 
491 2640 302 
558 3130 304 
635 4200 303

672 4720 303 
623 5200 299 
529 4380 300 
656 4370 181 
495 4850 150

404 4930 131 
518 4850 127 
542 4860 133 
769 4840 137 
548 4820 324

493 4790 293 
422 4780 325 
555 4890 301 
553 4780 464 
573 4800 287

514 5220 494 
520 5370 788 1 
377 30*0 770 
361 4160 1000 1 
253 6640 1570 ? 
369

517 
430 
357 
282 
265

272 
280
15,0 
570 
440

860 
200 
550 
140 
960

740 
660 
750 
790 
220

790 
190 
970 
990 
720

960 
400 
320 
200 
1100

14005 11B830   124073

SEPTEMBER

2090 4940 40 
3350 4940 39 
1610 4990 42 
2250 4940 35 
866 4960 35

1390 5050 37 
716 5130 35 
706 5010 50 
746 4940 42 
1410 4920 51

88 4950 36 
81 4950 39 
92 5010 45 
32 5020 47 
99 5020 42

25 4840 46 
59 4560 45 

852 3930 43 
927 2920 48 
2380 2130 50

622 2020 47 
554 2000 44 
751 2000 45 
747 1960 45 
612 1480 38

716 1010 35 
558 884 34 
672 878 38 
619 842 33 
609 725 35 
538    

534 
520 
566 
467 
469

504 
485 
676 
560 
677

481 
521 
609 
637 
569

601 
554 
456
378 
28fl

256 
238 
243 
238 
152

95 
81 
90 
75 
69

30767 106949   12089

1234221 
612968

ER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
DISPERSED) D, DECANTATIQNl N, IN NATIVE WATER! 
TUBEl W. IN DISTILLED WATERI

PERCENT FINER THAN SIZE INDICATED, METHOD 
IN MILLIMETERS OF 

ANALY- 

0.002 0.004 0.008 0.016 0.031 0.062 0.125 SIS

35 42 49 66 81 9T 100 SPHC



IOWA RIVER BASIN 

05455000 RALSTON CREEK AT IOTA CITY, IOWA

LOCATION.-Lat 41°39'50", long 91°30'48", in SEjNWj sec.11, T.79 N R.6 W Johns°n County-^ gaging Ration at 
bridge on Rochester Avenue, 1 mile northeast of Post Office in Iowa City, and 2.2 miles upstream from moutn.

DRAINAGE AREA. 3.01 sq mi,

PERIOD OF RECORD. Chemical analyses: April 1968 to September 1969. 
Water temperatures: October 1960 to September 1969. 
Sediment records: April 1952 to September 1969.

EXTREMES.  1968-69: 
Specific condud 
Water temperatui

February. 
Sediment concenl 
Sediment loads:

Period of re 
Spe

: Maximum daily, 1,200 micromhos Dec. 1; minimum daily, 210 micromhos Mar. 1 
Maximum, 27.0"C July 14, 15, 17, 18, 24; freezing point on many days during December to

Maximum daily, 689
daily, 1,400 mg/1 Mar. 2; minimum daily, 7 mg/1 Dec. 30.

0 ton Oct. 3.

letifi/conductance- Maximum daily, 1,200 micromhos Dec. 1, 1968; minimum daily, 210 micromhos Mar. 1, 1969. 
ter temperatures: Maximum, 31.0°C July 21, 1968; freezing point on many days during winter Periods 
:diment concentration: Maximum daily, 8,700 mg/1 May 23, 1966; no flow oni many days in 1953-59, 1963-68.

Sediment loads: Maximum daily, 4,300 tons May 23, 1966; 0 tons ny days in 1953-59, 1963-6

ar. 28-31. Maximu obs ved BedimREMARKS. Flow affected by ice Dec. 15, Dec. 20 to Mar. 18, 
tions: 2,060 mg/1 July 7.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL

1
2
3
4 
5

6
7 
8
9 

10

11
12
13
14

16
17
18
19
20 

21
22 
23

26
27
28
29
30 
31

AVERAGE

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13

15 

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

600 
600
540
470 
480

460 
460
590 
500

500
520
500
500

500
510
500
510
590 

600
630 
580

500
500
500
500

490 

519

OCT

22.0
18.0
15.0
16.0
15.0

16.0
16.0
15.0
15.0
15.0

16.0
16.0
17.0
16.0
16.0 

16.0
16.0 
15.0
15.0
16.0

15.0
15.0
14.0
14.0
15.0

14.0
14.0
14.0
13.0
13.0 
16.0

490 
490
550
490 
480

480
530 
500
500 
500

510
480
480
630

630
660
550
550
550

570 
550

530
550
550
550

  

1200 400 
650 470
450 480
450 480 
470 540

480 540

500 480 
500 480

480 480
480 520
580 520
580 520

550 340
550 520
550 410
560 630
560 630

520 750 
540 750

720 610
400 610
400 610
400 780

400 740

TEMPERATURE (°C) OF
NOV

15.0
14.0
14.0
14.0
14.0

14.0
11.0
13.0
13.0
10.0

10.0
9.0
9.0
4.0
6.0 

4.0
5.0 
4.0
4.0
4.0

16.0
15.0
13.0
14.0

15.0
14.0
5.0
5.0
4.0

DEC JAN

4.0 0.0
4.0 0.0
4.0 0.0
4.0 0.0
3.0 0.0

2.0 0.0
2.0 0.0
3.0 0.0
2.0 0.0
4.0 0.0

4.0 0.0
8.0 0.0
4.0 0.0
2.0 0.0
2.0 0.0 

2.0 1.0
2.0 0.0 
2.0 0.0
1.0 0.0
2.0 0.0

1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0
0.0 0.0

1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0 
0.0 0.0

680 
680
650
800 
800

510 
510

560

 560
560
560
590

570
570
580
470
470

310

350
325
250
  

  

WATER, WATER
FEE

1.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0 

1.0
1.0 
1.0
1.0
1.0

0.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
  
  

210 
225
220

440 

430
530

560

__
530
540
580

390
360
280
480
480

480

615

520
470
410
490

520

480 
480
480

500

500 
520

500

460
470
470
500

620
540
500
620
620

500 
500
480 

510
500
460
780

YEAR OCTOBER 1968
MAR

1.0
1.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0 

.0
1 .0

.0

.0

.0

.0

.0

.0

.0
  0
.0
.0
.0 
.0

APR

4.0
4.0
4.0
4.0
4.0

4.0
5.0

11.0
10.0
11.0

11.0
11.0
12.0
15.0
15.0

16.0 
16.0
16.0
16.0

14.0
16.0
16.0
17.0
16.0

16.0
16.0
16.0
17.0
18.0

450
440

480

490

550

580
500
480
480

520
520
520
470
460

520 
550
500 

520
550
530
410
400 
390

420
400

430

440

430

460
460
470
470

470
470
450
480
480

560 
600
600 

580
500
590
520
570

520
530

520

350

330 
390

390
390
410
410

410
380
400
480
500

430 
460
480 

500
460
430
430
470 
420

480
460
410 
450

320

360

390
390
390
390

460
490
490
490
400

500 
500
500 

430
460
460
460
460 
460

460
460
470
500

570 
530
530 
560

560
570
570
550 
570

550
500
500
480
480 

480
480 
510 
470
460 

460
500
500
480

  

TO SEPTEMBER 1169
MAY

18.0
16.0
11.0
19.0
20.0

21.0
20.0
20.0
19.0
18.0

18.0
18.0
18.0
18.0
19.0

18.0 
19.0
19.0
15.0

14.0
14.0
16.0
16.0
18.0

21.0
21.0
22.0
22.0
22.0 
22.0

JUN

22.0
22.0
22.0
22.0
22.0

22.0
21.0
21.0
21.0
21.0

22.0
22.0
22.0
22.0
22.0

20.0 
23.0
22.0
23.0

22.0
21.0
24.0
22.0
21.0

22.0
21.0
21.0
22.0
22.0

JUL

22.0
23.0
23.0
23.0
22.0

23.0
21.0
21.0
22.0
22.0

23.0
26.0
26.0
27.0
27.0

27.0 
27.0
24.0
26.0

26.0
26.0
26.0
27.0
26.0

26.0
26.0
23.0
24.0
24.0 
74. n

AUG

24.0
24.0
24.0
24.0
24.0

26.0
26.0
23.0
23.0
24.0

23.0
23.0
23.0
24.0
24.0

24.0 
24.0
24.0
23.0

23.0
24.0
24.0
23.0
23.0

24.0
24.0
24.0
24.0
24.0

SEP

23.0
23.0
22.0
22.0
22.0

22.0
22.0
21.0
21.0
21.0

20.0
19.0
19.0
19.0
20.0

19.0 
19.0 
19.0
19.0
19.0

20.0
19.0
19.0
19.0
19.0

18.0
18.0
19.0
19.0
19.0

AVERAGE 15.0
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IOWA RIVER BASIN 

05455000 RALSTON CREEK AT IOWA CITY, IOWA Contin



IOWA RIVER BASIN 

O5455OOO RALSTON CREEK AT IOWA CITY, IOWA Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY

1.7 

1.5 

7.1

1.7 
1.7 
1.1
l.n

1.5 
7.7 
2.5

1.7 
2.0 
1.7

7.5 
3.5 
2.1

1.0

70.55

1.* 

-107.rt

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, HATER YEAR OCTOBER,1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM HITHDRAHAL TUBEl C, CHEMICALLY DISPERSED) D, DVCANTATIONi N, IN NATIVE WATERi 

P, PIPETi S, SIEVEl V, VISUAL ACCUMULATION TUBEl H, IN DISTILLED HATER)

TIME 

2000

HATER 
TEM 
PER 
ATURE

SEDIMENT

(TONS/DAY)

298

0.002 0.004 0.006 0.016 0.031 0.062 0.125
ANALY 

SIS



DES KOINES RIVER BASIN 

05481650 DES KOINES RIVER NEAR SAYLORVILLE, IOWA

DRAINAGE AREA. 5,841 sq mi.

PERIOD OF RECORD. Chemical analyses: December 1967 to September 1969. 
Water temperatures: October 1961 to September 1969.

EXTREMES.   1968-69 :

Sediment loads: Maximum daily, 54,600 tons Mar. 22; n 

Period of record:

inimum daily, 11 tons Mar. 7.

Mar. 26, 29.

29, 1969.

Sediment 
Sediment 

1967.

REMARKS. --F1

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
18

20

21 
22 
23

25

26
27 
28

30 
31

AVERAGE

DAY

1

4 
5

6
7 
8 
9 

10

11
12 
13 
14 
15

16
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29
30
31

loads: Maximum daily, 148,000 tons June 12, 1966; minimum daily, 1 ton Jan. B, 1965,
8, 1965. 
Feb. 8-12,

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

800 830 900       
800 830 890      

860 990

470    720 550 
530       550

0 
0

790    1000       4

790 810          
790 860          3 
790 860 940       3

80       800 660 

520    800 660

80 580    780 700

720 
680

720

730 
720

730

610

620

660 
660

23, 

27. 

SEP

600 
650 
680

710

700 
690

630

630

630

630 
650

780 900 990 350 630 550 ^"" 650

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

1.0 8.0 3.0      

2.0 6.0 0.0      

9.0 2.0         

2.0    17.0 21.

22.

.0       21.0 26.

.0       22.0 24.

0 
0

0 
0

0 
0

0

0

AUG

26.0 
26.0

27.0

27.0 
27.0

27.0

27.0 
27.0 
29.0

26.0 
27.0

28.0

SEP

24.0 
23.0 
24.0 
25.0

24.0

23.0 
23.0

23.0

22.0 
22.0 
20.0

18.0 
15.0

18.0 
18.0



DES KOINES RIVER BASIN

05481650 DBS MOINES RIVER NEAR SAYLOHVILLE, IOWA Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER

1
2 
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27

29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
DISCHARGE

1150
1070 
1060
mo
1150

1150
1140
1140
1370
1700

1710
1990
2060
2190
2220

2130
2200
3650
6900
7420

7620
7750
7880
7860
7810

7600
7240
6900 
6550
6270
5980

123970

800
820
800
780
800

820
800
780
760
740

700
660
620
600
580

580
750
720
680
640

620
600
620
640
670

650
640
620
600
580
570

MEAN 
CONCEN 
TRATION

281
245 
252
170
194

175
149
149
264
659

400
282
295
313
241

400
577
429

1300
915

706
691
708
582
563

527
402

391
364
344

MEAN 
MEAN CONCEN- MEAN

721 000 232
509 880 230
602 620 240

543
459
459
977

3020

1850
1520
1640
1850

460 243
ISO 261
960 234
760 193
580 250

500 294
460 250
160 250
060 250

1440 3030 226

2300 3020 210
3430 3
4230 3

24200 3

100 220
150 199
090 330

18300 2980 200

14500 2
14500 2
15100 2
12400 2

B70 146
750 132
740 212
&00 190

11900 2530 212

10800 2460 120
7860 2430 143
7320 2350 132 
6910 2260 149
6160 2
5550

160 76
 

182631 102190

JANUARY

0
0
0
0
0

0
0
0
4
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

FEBRUARY

86 560 10
89
86
84

40 10
530 10
>20 10

86 520 10

111 510 10
130 !
147
152

00 10
10 10
20 10

120 510 10

95
71
50
49
47

47
61
58
55
52

33
32
33
35
36

90 10
00 10
20 10
10 10
90 10

80 20
70 20
60 20
50 20
50 20

40 20
30 20
20 20
20 20
10 20

35 430 50
35 '
33
32
31
31

70 70
)10 50

 
__ __
 

3130
3030
2990

2930
2950
2500
1960
2420

2780
2340
2130
2070
1850

1710
1840
1690
2750
1610

L130
980

1570
1330
1450

797
938

909
443
 

60785

15
15
14
14
14

14
14
14
14
14

13
14
14
14
13

26
25
25
24
24

24
23
23
23
22

58
89
69
 
 
 

1980
1940
1910

1600
1350
1200
1050

860

1200
2100
1700
1200

680

740
840
980

1200
1300

1200
1100
980
880
800

720
80
60 
60
60
60

37310

470
440
460
490
520

540
560
580
600
620

620
620
620
610
630

740
1000
1600
3000
5770

7440
11500
11600
L3900
17300

20900
21200
18800
18300
17600
15800

HE AN 
CONCEN-

106 5S8
120 645 
72 365
90 471
7C 361

54 233
93 339
44 143
32 91
19 44

24 78
100 567
24S mo
61 198
21 39

24 48
32 73
33 87
35 113
53 186

50 162
50 149
52 138
22 52
22 48

22 3
22 0
22 5 
22 5
30 2
30 62

6685

MARCH

40 51
40 48
40 50
20 26
15 21

10 15
7 11

150 235
100 162
150 251

200 335
300 502
250 419
200 329
200 340

400 799
500 350
540 330
980 940

2280 3 SCO

2320 600
1760 660
1530 900
990 200
740 6CO

7C 5flO
20 OCO
20 200
80 8CC
30 7CO
60 400

TOTAL 21240   2042 13570   665 194830   388214

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 19&8 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; D, HECAN1AT ION! N, IN NATIVE WATERl 

P, PIPETi S, SIEVE; V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

SUSPENDED SEDIMENT
ME!

THAN SIZE INDICATED IN MILLIMETERS C 
AN/ 

0.008 0.016 0.031 0.062 0.125 0.250 SIDATE

JUN 13
JUN 27

TIME
(24 HOUR)

1445
1815

WATER 
TEM 
PER
ATURE
(°C>

20
23

DIS
CHARGE
(CFS)

5420
8260

CONCEN
TRATION
(MG/L)

1150
2200

SEDIMENT
DISCHARGL
(TONS/DAY)

loSOO
49100

PERCENT f

0.002 0.

34
46

,004

45
53



DES KOINES RIVER BASIN

05481650 DES KOINES RIVER NEAR SAYLORVILLE, IOWA Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY

1
2 
3
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24

26 
27 
28 
29 
30 
31

1 
2 
3 
4 
5

6
7 
8

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21

23 
24 
25

26 
27 
28 
29 
30 
31

TOTAL

(METHODS OF 

DATE

MEAN

13500 
11900 
10800 
9620 

11400

14200 
16800 
16400 
16500 
16400

16100 
15900 
16000 
17000 
19400

21900 
23400 
23800 
23200 
22300

20500 
18400 
16600 
15000 
13500

123DO 
11800 
11100 
10000 
9200

19500 
20500 
19300 
18400 
18300

17000 
15800 
16200 
18400 
20500

20700 
19900 
19700 
18800 
17700

15800 
13900 
12600 
11900 
11 000

9980 
8BBO 
7800 
7120 
6710

6660 
7820 

11500 
13200 
13700 
14000

453470

MEAN 
CONCEN-

460 
620 
380 
420

300 
190

300 
240

180 
140 
210 
180

260

200 
160

130 
200 
130 
180 
300

390

300 
250

JULY

485 
432 
311
320

315 
268 
330 
551

341 
137 
140 
140

143
245 
120 
630 
403

342 
320 
315 
330 
348

320 
920

570 
378 
499

16800 
19900 
11100 
10900

11500 
8620

13400 
10600

7820 
6010 
9070 
8260

15400

12500 
9630

7200 
9940 
5830 
7290 

10900

13000

8100 
6210

336280

25500 
23900 
16200 
16100

14500 
11400 
14400 
27400

18300 
7290 
7110 
6690

6100 
9190 
4080 

20200 
12000

9220 
7670 
6630 
6340 
6300

5750 
19400

20300 
14000 
18900

442170

MEAN

8600 
8150 
7750 
7600

7530 
8350

7060 
6580

6000 
5780 
5510 
5280

4820

4530 
5170

5500 
5510 
5240 
5600 
60OO

6330

5220 
5050 
4890

188640

12400 
9230 
7540 
6250

4690 
4210 
3820 
3680

2790 
2520 
2320 
2110

1970 
1850 
1730 
1620 
1580

1680 
2220 
2080 
2160 
1930

1680 
1530

1280 
1200 
1090

100680

MEAN 
CONCEN-

200 
200 
199

220 
400 
380

340 

280

220

180

130 
180 
180 
160

300 
350 
300 
250 
400

800

600 
400

200

AUGUST

540 
480 
378 
287 
344

306 
300 
300 
330 
375

4190 
4100 
3940

4470 
9020 
7770

6040 

4540

3270

2420

2340 
2260 
2190 
I960

4460 
5210 
4240 
3780 
6480

13700

8990 
5640

2640 

155170

18100 
12000 

7700 
4840 
5010

3870 
3410 
3090 
3280 
3680

MEAN 
MEAN CCKCEK- 

DISCHARGE TRATION 
<CFS 1 (MG/L 1

3580 
3340 
3090

2910 
2850 
4100

3880 

3490

5180

5200

4940 
4490 
4050 
3690

3010 
2800 
2680 
2770 
3520

4700

10700 
12300

145130

1150 
1420 
1820 
1840 
1740

1620 
1660 
1740 
1600 
1460

200 1510 1240 
205 1390 il30 
208 1300 1130 
190 1080 1130

175 931 952 
154 769 874 
152 710 814 
150 656 767 
200 853 767

234 1060 720 
240 1440 680 
251 1410 702 
237 1380 691 
283 1470 664

230 1040 659 
187 772 653 
130 680 612 
160 553 572 
142 460 572 
120 353

86857 32749

143 
140 
150 
160

400 
1000 
1800

1500 

1400

1200

1020

77 « 
296 
299 
250 
230

211
210 
216 
200 
220

eoc

104C 
706 
917

SEPTEMBER

100 
161 
208 
216 
210

210 
210 
210 
210 
206

278 
93 

130 
157 
150

140 
141 
104 
100 
100

110 
120 
118 
89 
35

80 
75 
75 
72 
72

LOAD 
('TONS)

1690 
1540 
1350 
1350 
1330

3140 
77CO 

19900

15760 

32CO

6800 
63CO 
4300

104CO 
3590 
3270 
24SO 
2070

1710 
1590 
1560 
15CO 
2090

102CO 
22300 
10000 
234CO 
35700

3C701Q

311 
617

1020 
1070 
987

919 
941 
987 
907 
812

1030 
311 
3*7 
419 
458

360 
333 
229 
207 
207

214 
220 
224 
166 
152

142 
132 
124 
111 
111

14178

leaeess

PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL, WATER YEAH OCTOBER 1968 TO SEPTEMBER 1969 
ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED! D, DECANTAT10N) N, IN NATIVE WATER 

P, PIPETj S, SIEVE! V, VISUAL ACCUMULATION TUBE-, W, IN DISTILLED WATER)

NUM 
BER BED MATERIAL 

OF METHOD 
SAMP- PERCENT FINER THAN SIZE INDICATED IN MILLIMETERS OF 

TIME LING DIS- ANALY- 
(24 HOUR) POINTS CHARGE 0.016 0.031 O.D62 0.125 0.250 0.354 1.000 2.000 4.000 SIS



2*2 DES HOIKES RIVER BASIN

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA 

LOCATION. Lat 41°14'41", long 93*16'08", in NWjNWj sec.3 T.74 N., R.21 W., Marion County, 15 ft upstream fro

Dallas. 

DRAINAGE AREA. 342 sq ml.

PERIOD OF RECORD. Chemical analysis: October 1968 to September 1969. 
Water tenperatures: October 1967 to September 1969. 
Sediment records: October 1967 to September 1969.

EXTREMES. 1968-69:
Specific conductance: Maximum daily, 610 micromhos Dec. 23 25, May 29, 30; minimum daily, 160 micromhos

Jan. 16.
Water tenperatures: Maximum, 28.0*C July 16; freezing point on many days during December to March. 
Sediment concentrations: Maximum daily, 15,300 mg/1 Apr. 5; minimum daily, 8 mg/1 Dec. 4. 
Sediment loads: Maximum dally, 103,000 tons Apr. 27; minimum daily .02 ton Dec. 15, 16.

ily, 610 micromhos Dec. 23-25, 1968, May 29, 30, 1969; minimum dally, 160 mi-
Period of record:

Specific conductance: Haxi
cromhos Jan. 16, 1969.

Water tenperatures: Maximum, 26.0°C July 16, 1969; freezing point on many days during winter periods, 
Sedinent concentration: Maximum dsily, 15,300 mg/1 Apr. 5, 1969; minimum daily, 5 mg/1 Feb. 28, 1968. 
Sediment loads: Maximum daily, 103,000 tons Apr. 27, 1969; minimum daily, 0.02 ton Dec. 15, 16, 1968.

LARKS: !

FEB.

iff.

FEB. 
26... 

tPR. 
25...

OCT. 
08... 

FEB.

APR. 
OB...

OCT. 
08... 

FEB.

APR.

SILICA IRON 
(5102) (FE)

HARD-

(N03) (CA.MG)

1.4 318 

7.8 124

(SI02I (FE)

6.8 200

13 100

DIS 
SOLVED 
SOLIDS 
IRES1- 

NITRATE DOE AT 
IN03I IBO C)

.2 -

CHEMICAL

TOTAL 
MAN 

GANESE 
IMNI

SPFCI- 
FIC 

CCNO-

(MICRO-

650

280

TOTAL 
MAN-

(MN)

580

50

HARD 
NESS 
ICA.MGI

188

ANALYSES

CAL 
CIUM 
ICA)

7.8 

7.6

CAL-

(CA)

53

66

SPECI 
FIC 

COND 
UCTANCE 
(MICRO-

410

, HATER YEAR OCTOBER 1967 (0 SEPTEMBER J.968

MAG- PC- 
NE- TAS- BICAP- CAR- 
SIUW SODIUM SIUM BCNATE BONATE 
(MG) (NAI (K) (HC03) I C03 1

«LKA- CHEM- ORGANIC AMMCNIA

ERATURE C4C03 DEMAND (N) (M

0 252 11 .30 .10 

10 82 117 3.2 .10

MAG- PO 
NE- TAS- BICAR- CAR-

(MG) (NA) IK) (HC03) IC03)

14 13 5.2 218 0

13 13 7.6 188 0

ALKA- CHEM- ORGANIC 
LINITV ICAL NITRO- 

PH TEMP- AS OXYGEN GEN 
ERATURE CAC03 DEMAND IN)

7.5 13 179 B.I .60

CHLC- 
SULFATE RIDE 
(Sf1l (CLI

SODIUM 
AD- 

SCRP-

(M RATIO

.30 .5 

1.8 .2

CHIO-

IS04I ICLI

43 3.5

81 12

AMMONIA 
NITRO 
GEN NITRATE 
(Nl IN)

.00 .10

fLUO- 
PIDE 
(F)

FLUO-

(Fl

.2

.2

SCO IUM 
AD 

SORP 
TION 

RATIO

.4



DES IIOINES RIVER BASIN 

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA Continued

SPECIFIC CONBUCTANCE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV DEC JAN FEB MAR APR MAY JUN ML. AUG

2 
3
4

6
7

9

11
12
13

15

18

20

22

25

26

28
29

31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

__.

  

___
450

420

420
360
360

360

390

390

390

410

410

430
430

430

OCT

17.0
17.0
8.0
5.0
6.0

8.0
10.0
9.0

14.0
11. n

11.0
12.0

17.0
19.0

19.0
17.0
16.0
13.0
16.0

11.0
10.0
11.0
9.0
4.0

4.0
7.0
6.0
4.0
4.0
6.0

430 
430
430

480
80

80

80
80
80

50

440

490

490

500

500
500

NOV

6.0
7.0
6.0
  -.
4.0

4.0
4.0
4.0
2.0
2.0

1.0
0.0

0.0
1.0

2.0
2.0
1.0
1.0
n.o

1.0
3.0
5.0
4.0
3.0

3.0
3.0
2.0
1.0
3.0
  

500 
500
510

510
550

550

580
580
580

520

600

300

320

450
450

450

DEC

2.0
2.0
2.0
2.0
1.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

480 
460
480

470
470

470

500
son

230

180

280

290
290

290

JAN

0.0
0.0
0.0
o.n
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0
n.o

0.0
n.o
0.0
0.0
0.0

0.0
n.o
0.0
0.0
0.0
0.0

400
370

400
280

340

290
290

320

300

340 
340

340
  

WATER, WATER

FEB

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

n.n
0.0
  
___
  
  

380
410

420

390

400
390

420

280

360 
360

500

YEAR

MAR

0.0
0.0
1.0
0.0
0.0

0.0
n.o
0.0
0.0
o.n

n.o

0.0
0.0

0.0
0.0
0.0
0.0
n.o

0.0
o.n
0.0
0.0
0.0

0.0
1.0
3.0
0.0
0.0
0.0

580
430

445

540

520
570

570

400

500 
600

OCTOBER 1968

APR

2.0
3.0
6.0
7.0
6.0

6.0
6.0
8.0
8.0

10.0

12.0

12.0
12.0

13.0
12.0
11.0
11.0
11.0

12.0
12.0
12.0
12.0
13.0

13.0
11.0
11. n
11.0
  

510
570

540

290

500
500

580

580

310 
290

580

400
400

410

290

390
210

240

520

530 
530

480

520

  

470

460

270
390

430 

500

180

480 
520

520

440

550
520

520
520

380

500
510

530 

530

530 
530

220 
290

400

450

480

520

385
490

450
420

220

520
290
420

42 C 

500
500 
510 
520

520 
280
400 
500

500

500
 500

4^2

TO SEPTEMBER 1969

MAY

12.0
14.0
14.0
16.0
18.0

17.0
19.0
13.0
13.0
12.0

11.0

10.0
18.0

18.0
17.0
16.0
14.0
15.0

16.0
10.0
11.0
13.0
15.0

19.0
21.0
23.0
24.0
22.0

JUN

21.0
19.0
18.0
18. n
20.0

22.0
22.0
18.0
19.0
17.0

18.0

20.0
20.0

17.0
18.0
19.0
21.0
18.0

19.0
19.0
19.0
19.0
21.0

21.0
22.0
  _
  
  

JUL

___
  
  
_  
  

21.0
21.0
22.0
24.0
24.0

?6.0

26.0
26.0

28.0
24.0
24.0
24.0
2S.O

23.0
23.0
23.0
24.0
74.0

22.0
21.0
22.0
23.0
23.0

AUG

22.0
21.0
22.0
22.0
22.0

23.0
23.0
22.0
22.0
22.0

23.0
23.0
23. n
23. n

23.0
23.0
22.0
22.0
22.0

is.n
21.0
21.0
-_ 

19.0

21.0
23.0
22. 0
22.0
21.0

SfcP

21.0
21.0
22. .1
?1.0
22. o

23.0
19.0
18.0
17.0
14.0

18.0
15.0
17.0
1B.O
13.0

18.0
17.0
lfi.0
16.0
14.0

16.0
17,0
13.0
13.0
14.0

_  
17.1
16.0
16.0

AVERAGE 11.0



l)Li> S5CINES RIVER BASIN

f.CABT CRELK NEAR bALLAS , IOWA Continued

lATEh r' _R OCTOBER 1968 TO SEPTEMBER 1969

MtAN
L04D DISCHARGE

(TONS) <CFS»

.08 .4

.06 .5

.CP .4

.Of- .4

.07 .4

.09 1.0

.11 .90

.08 .82

.10 .76
,15 .72

.08 .76

.15 1.1

.11 1.6

.15 1.1
1.7 .76

2.0 .64
2.0 .56
.90 1.5

1.4 20
1.2 13

1.1 8.6
.74 5.4
.59 4.0
.46 3.?
.39 2.S

.32 2.4

.32 2.0

.17 1.8

.Of, 1.7

.15 1.6
1.5

MEAN 
CONCEN
TRATION
IMG/LI

9
10
9
8

39

47
46
12
13
14

24
21
24
11
11

13
18
40
920
550

110
620
110
99

101

106
111
110
117
117
97

tOAO
ITONS1

.03

.04

.03

.03

.15

.13

.11

.03

.03

.03

.05

.06

.10

.03

.02

.02

.03

.16
50
19

2.6
9.0
1.2
.86
.76

.69

.60

.53
  14
.51
.39

10
8.2
2.3
6,2

28
49
13
17
22

31
19
1R
10
1.7

I ,d
T .8

.1

.2

.3

.1

.3
i ,1

16

T!
3fi
31
 

"~

76.9

110 
120
130
130
120

120
130
150
140
110

82
60
50
45
50

100
210
290
246
190

106
101
115
890

1060

357
185

80
54
66
60

5657

79

81
70
59

51
83
77
81
63

42
45
42
45
44

54
730

1180
810

1170

2210
276
500

3080
1940

2100
2350

?<50

270
271

58

 

23 
2ft
28
25
19

17
29
31
31
25

 5.3

7.3
5.7
5.5
5.9

15
414
924
538
600

633
75

1S5
8410
6020

2020
1170

63
39
49
9.4

21422.1



DF3 MOISTS HI 1.

05487980 WHITE BIEA'ST CKf  ' VI 

SUSPENDED SEDIMENT, W/T r c YcA- i.'C

QAY
1
2
J
4
5

6
7
8
9

10

11
2
3
4
5

6
7
8
9
0

!
2
3
4
b

6
7
8
9
0
1

TOTflt.

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

,
2
i
4
5

6
7
8
9
0
I

TOTAL

MEAN

(CFS)
66
70
61
313
675

264
148

116
111
97

74
5a
49
63
115

175
927

132u
404
211

150
111
88
72
63

4U
3660
2070
634
23B
 

12816

764
400
347
176
109

154
184
214
475
1410

1040
267
1790
309
133

95
4770
47JO
1970
611

258
175
152
143
119

133
813
1220
438
131
99

23635 

CISCHARGfc f

AP'K IL 
CEAN 

CCJNCEM-

(MG/LI
46
46
71

14700
15300

6fcOO
742
138
126
181

398
103
103
103
500

2300
H510
4400
2100
197

34
33
6
4
"^

1990
91..0
2700
2060
1980
 

-

JULY

2200
1700
1400
1200
1000

1650
750
1COO
4300
2400

1200
1100
475C
1100
300

202
4880
4830
1600
1400

600
378
24*
505
190

300
4770
3100
UOO
450
249

 

PARTICLE-SIZE DISTRI
(METHODS OF ANALYSIS:

BATE

JAN 16
MAR 25
APR 06
APR 27
APR 27
MAY 22
JUN 13
JUL 18
JUL 18
AUG 21
SEP 08
SEP 23

TIME
(24 HOUR)

1000
0800
0900
0800
0800
0800
0800
0800
0800
0800
0800
0800

(TONM
H .2
H ,7

12
17100
3CHOO

470C
797
43
36
47

BO
16
1'*

18
155

1090
26300
15700
2210
112

139
100
15
8.7

10

icoua
103000

1 5 1  - 0
3530
1270

--

23>,H)1.6

45*0
18^0
1310
570
294

tab
373
578
7440
"M40

3370
P93

4 7 d (I
91 B
108

5?
74200
72 t '"0

3510
2310

-.13
179
101
] 9 K

61

10H
10800
1C200
1300
159
67

217920 

FS-DAVS1

BUTION OF

(CFSI
IB',

141
! 11
H 9
7'i

1G7
11.-

i 7 L
9^9
'*"

150
109
S7
71
', '

51
54
r,7

5,5

715
156')
S55
2i4
I'-"1

K"J
-* "i
7 '
5 ">

4*t

15

11 1>>

<i^

°2

7i-
6J
r'~'

14
1
25
71
'"

Id
1'

13
) .. -

11

Q ^

1 J

1 4

9 ,

121

l?3iJ
V I
1 10
5'*
1 Q

39
~ 4

20
H
16
! >

3183. t

SUSFENDFD
B, BOTTOM WITHDRAWAL TU»Ei C

WATER
TEM
PER

ATURE
(°C>

0
0
6

13
13
10
 

24
24
18
18
17

DIS

CHARGE
(CFS)

2210
1230
278

4110
4110
2330
1300
6780
6780
967

1020
1140

CONCEN
TRATION
(MG/L)

725
3620
7180
7060
7060
4060

13800
8080
8080
3400
885
3250

IF   '*

IS', /L J
2 5i>,>

i"ft

11

255
f 00

4 ' 'i LI
39 -n

. IS
^ 30
144
53
51

1 14
' 15

1 '_.
' J

'Mi.
3 SijG
1 '1 C i.".

1 i c
1 ^4

', r

; s
-

M. -..,:-

7 '
' 

1 .-

1'

in i
1

j ^ c
, n

> E
1  '.
1 '' i

1 9 '-

33 i' 1
I IS  

i^T

73

14)
H7
50
51

"

SEDIMENT, WA
, CHEHICA 1..--
AC ^UMULATI-

SEDI^ENT
1)1 ^ CHAP" c
(nr.-i/iiAY

4330
12000
5390
8300
a '.TO
5500
8400

1 8000
1 a ooo

8880
2440

lonno



298 DES KOINES RIVER BASIN

05490600 DES KOINES RIVER AT ST. FRANCISVILLE, HO. 

IOCATION. -Lut 40°27'45", long 91°34'00", Clark County, at bridge on County Highway B at St. Francisville, and 8 Biles

OD OF HECOIID.   Chemical analyses: August t

CW1RGF (SI02)

a T.
7... 4150

N V.
I... 4920

0 C.
2... 2010

JAN.
3...

F 8.
9...

M R.
1... 3850

A R.
0... 32500

M Y
OB... 9500

JUNE 
19... 18300

JULY
31... 19200 

AUG.
26... 17800

SEPf.
30... 3200

SULFATE 
(StH)

OCT.
IT... R9

NOV.
21... 147

DEC.
12... 13*

JAN.
23... 41

FEB.
19... 81

MAR.
13... 84 

APR.
10... 45

MAY
08... 70

JUNE
19... 79

JULY
31... 51

AUG.
26... 53 

SEPT.
10... 106

METHY-
LENE
RLIIE

sim-

OCT.
17... .08

MOV.

DEC.
12... .08 

JAN.
21... .07

fEI.
19... .02

MAR.

APR.
10... .06

HAY
08... .07

JUNE
19... .07

JULY
31... .04

AUG.

SEPT.

13

16

15

7.1

9.9

11

12

11

9.2

18

1.9

8.9

CHLO 

RIDE 
(CD

72

23

?5

20

23

22

11

10

16

9.5

8.4

16

DIS

SOLVED
SOLIDS

DUF AT

439

196

350

253

286

386

353

(FEI

260

80

40

390

190

250

20

330

10

20

0

FtUO- 
RIOF 

(F)

.a

.4

.5

.3

.3

.2

.3

.1

.6

.6

.5

.4

OIS-

SOLVFO

I TONS

.60

.77

.48

.34

.39

.52

.48

3 Septembe

TOTAL
MAN-

(MN)

40

0

3

130

240

163

10

20

10

0

30

NITRATE 
IN03)

20

28

29

6.2

8.2

5.4

21

13

22

25

19

a. 5

DIS

SOLVED

(TONS

4920

 

 

72200

7340

19100

18300

r 1967 (miscellanec

CAL-

ICA)

80

110

116

33

61

66

55

60

77

73

76

AMMONIA
NITRO 

GEN
IN)

.05

.03

.20

.96

1.6

2.2

.65

.02

.04

.00

.00

.25

NESS

315

121

230

243

199

220

107

273

MAG-

jus), Dot

NE-

(MG) 1NAI

28

17

39

9.3

19

19

15

17

28

22

26

ORGANIC
NITRO 

GEN
(N)

.67

.4B

.36

.56

.72

.94

.67

.51

.32

.62

.43

.80

NON-
CAR-

HARD-

102

36

64

69

59

78

100

17

18

21

15

24

20

5.7

7.4

7.6

TOTAL 
PHOS 

PHORUS 
IP04)

.65

.66

1.0

.67

1.8

1.2

.57

.58

.18

-

-

 

ALKA-

»S

225

84

166

174

139

141

208

207

sber 1987

PO-

to Septe

TAS- BICAR-

nber 1969.

CAR-

(Kl (HCC13I (CO!)

6.1

4.1

3.8

7.9

8.0

9.0

4.5

4.0

*

4.0

TOTAL
PHOS 

PHORUS 
IP)

_

_

 

 

-

_

.16

.09

.52

SPECI
FIC

UCTANCE 
(MICRO-

MHOS)

616

838

340

558

576

425

460

611

540

274

326

348

101

202

212

170

172

252

ORTHO 
PHOS 

PHATE 
IP04I

.11

.90

.67

1.3

1.2

.40

.41

.08

-

 

-_

PM

(UNITS)

7.9

8.2

8.4

7.1

7.9

7.9

7.7

7.9

7.8

8.0 

8.1

8.0

0

0

8

0

0

0

0

0

0

01S-
sni-
VED- 
PHOS- 

PHORUS 
(PI

 

 

 

.16

.09

.38



DATE

OCT. 
17...

NOV.
21... 

DEC.
12... 

JAN.
23... 

FEB.
19... 

MAR.
13.. . 

APR.
10... 

MAY
08.. . 

JUNE
19... 

JULY
31... 

AUG.
26... 

SEPT.

DES MOINES RIVER BASIN

05490600 DES MOINES RIVER AT ST. FRANCISVILLE, MO. Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

COLOR 
(PLATI 
NUM-

UNITS) 

[6

3

3

60

35

75

40

28

10

10

40

25

TUP-

56 17

15 3

6.9 5

16 I

24 1

16 1

[40 8

86 17

18 21

38 27

45 24

16 18

CHEM-

36

20

13

45

30

38

32

28

16

14

30

4.0

7.2

12.6

11.8

9.9

5.7

9.7

6.6

7.6

6.6

6.6

7.4

8.2

PER-

73

94

92

69

40

66

72

T8

73

82

87

86

FORM

PER 
100 MLI

1 1000

6000

100

13000

330

3200

2100

29000

120000

10000

6200

7000

COLf-

PER 
jlOO ML)

 

 

 

 

-

~

-

 

 

500

2000

TOCOCCI

PER 
100 ML)

1700

4000

100

20000

160

360

600

13000

400

450

33

380

FOX RIVER BASIN

05495000 FOX RIVER AT WAYLAND, MO. 

LOCATION. Lat 40°23'33" (revised), long 91°35'50", in NWj sec.31, T.65 N., R.6 W., Clark County, at gaging station

from Brush Creek. 

DRAINAGE AREA.   400 sq mi, approximately.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 
OCT.
17..

NOV.
21..

DEC.
12..

JAN.
23..

FEB.
19..

MAR.
13..

APR.
10..

MAY
OB..

JUNE
19..

JULY
31..

AUG.
26..

SEPT.
30..

OIS- SILICA IRON
CHARGE (SI02) (FEI

1.2 6.0 260

19 7.6 540

7.4 B.7 460

7.0 350

7.5 260

133 9.4 420

82 U. 6 40

640 8.9 660

1.0 5.0 350

15 10 230

2.0 4.1 40

14 5.3 0

METHY- 01S-
LENE SOLVED
SLUE SOLIOS

ACTIVE IRES!- 
SU8- DUE AT

STANCE 180 C)

OCT.
17... .06 336

NOV.
21... .07 281

DEC.

JAN.
23... .05 130

FEB.

MAR.
13... .04 252

APR.
10... .05 336

MAY
OB... -04 192

JUNE
19... .05 400

JULY
31... .03 355

AUG.

SEPT.

TOTAL MAG- PO-
MAN- CAL- NE- TAS- BICAR- CAR-

GANESE CIUM S1UM SODIUM SIUM BONATE BONATE
(MN) ICA) (MG) (NAI (Kl (HC03I (C03I

820 70 15 23 7.6 265 0

80 51 12 IB B.2 148 0

430 65 15 16 5.2 180 0

230 22 4.7 5.8 8.0 60 0

170 50 12 8.0 5.6 146 0

830 i,b 12 12 5.5 138 0

140 66 16 17 4.5 ISO 0

20 40 9.2 10 5.2 126 0

1000 83 19 26 6.0 268 0

160 76 17 18 5.7 245 0

360 72 17 23 6.1 236 4

250 46 11 10 6.0 144 0

OIS- DIS- NON- SPECI-
SOLVED SOLVED CAR- ALKA- F1C
SOLIOS SOLIDS HARD- BUNATE LINIT1T COND- 
(TONS (TONS NESS HARD AS UCTANCE PH
PER PER ICA.MG) NESS CAC03 IMICRO-

.46 1.09 236 19 217 500 7.3

.38 14.4 177 56 121 442 7.4

.18   74 26 49 186 6.9

.34 90.5 165 52 113 386 8.0

.46 74.4 231 83 148 523 7.9

.26 332 137 34 103 332 7.6

.54 1.08 285 66 220 618 7.5

.48 14.4 260 58 201 555 7.7



FOX RIVER BASIN

05495000 FOX RIVER AT WAYLAND, MO. Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- 
SOL-

AMMONIA ORGANIC TOTAL TOTAL ORTHO VED-
CHLO- FLUO- NITRO- NITRO- PHOS- PHOS- PHOS- PHOS- 

SULFATE RIDb RIDE NITRATE GEN GEN PHORUS PHORJS PHATE PHORUS 
(S041 (CLI (Fl (N03I (Nl [Nl (POM (PI 1P04I (PI

OCT.
17.

NOV.
21.

DEC.
12.

JAN.
23.

FEB.
19.

MAR.
13.

APR.
10.

MAY
08.

JUNE
19.

JULY
M.

AUG.
26.

SEPT
30.

53 15 .2 .4

81 12 .3 4.2

100 9.* .2 4.5

30 5.2 .3 3.5

66 4.8 .2 1.9

M 7.0 .1 2.1

110 7.9 .2 1.1

49 7.7 .2 2.9

102 11 .4 .3

83 5.4 .4 2.*

92 6.8 .5 .3

56 4.8 .2 1.6

COLOR CHEM-

OCT.
17... 23 12 16 41

NOV.
21... 35 56 2 27

DEC.
12... 11 6.1 3 12

JAN.
23... 120 155 1 50

FEB.
19... 7 IB 1 19

MAR.
13... 50 22 1 26

APR.
10... 15 20 1* 19

MAY
OB... 42 280 17 5B

JUNE
19... 12 7.0 22 22

JULY
31... 10 32 28 16

AUG.
26... 40 1,2 22 30

SEPT.
30... 25 160 17 17

.03 .95 .55

.28 .50 .53   .52

.10 .40 .44   .36

.72 .46 .92   .80

.68 .34 .65   .44

.60 .55 .48   .26

.15 1.1 .48   .36

.13 .68 .62   .37

.03 .48 1.8   1.4

.00 .24   .52   .08

  00 .32   .13   .06

.18 .52   .33   .11

COLI- FECAL 5TREP-
PER- FORM COLI- TCJCOCC1

5.4 54 2000   500

12.3 88 TOOO   7300

11.7 87 120   40

10.2 71 16000   30000

9.7 68 190   140

11.5 81 1700   1700

9.2 88 2800 -- 250

7.0 72 100000   35000

.3 3 2800000   1000

8.1 102 2000   540

7.6 86 2400 1600 310

6.0 62 11000 6500 3000

MISSISSIPPI RIVER MAIN STEM 

D549515O MISSISSIPPI RIVER AT CANTON, BO.

LOCATION. Lat 40°07'51", long 9l'30'49", Lewis County, water-quality recorder at raw water inlet of the City of 
Canton water treatment plant in Canton.

PERIOD OF RECORD. Chemical analyses: May to September 1969.

EXTREMES. May to September 1969:
Specific conductance: Maximum, 510 micromhos June 19; minimum, 27O micromhos July 12.
Water temperature: Maximum, 28.0°C Aug. 19.
pH: Maximum, 8.4 Aug. 19, 29, 30; minimum, 7.4 many days in July.

REMARKS.  No discharge records available.

CHEMICAL ANALYSES, MAY TO SEPTEMBER 1969

'SIN" CAL-  T- TM- 8ICAR- CAR-

S.L.CA ,RON JNESE C,UM S'UM SOO.UM SIUH SONATE SONATE SULFATE

D ATF in; ,i£i, .-L, ,#;, «M^L, ,!&, ,£L, \%i\ '.a '.«*,
M 07... 0.6 280 150 49 14 5.7 3.1 160 0 41

J^L
° "



MISSISSIPPI RIVER MAIN STEM 

05495150 MISSISSIPPI BIVEH AT CANTON, MO.-Continued

CHEMICAL ANALYSES, MAY TQ SEPTEMBER 1969

DATE

MAY
07.. 

JUNE

AUG.
01... 
26..

SEPT.

MAY
07..

JUNE
19. .

AUG.
01..
26..

SEPT.
29..

.

.

'

MFTHY-
LENE 
BLUE 

ACTIVF 
SUB 

STANCE 
(MG/L)

.05

.10

.02 

.03

CHLO
RIDE
ICL)

8.5

13

7.6
10

12

DIS
SOLVED 
SOLIDS 
(RFSI- 
DU6 AT 
180 C) 
(MG/L)

230

312

320 
288

FLUO-
R(OE
(Fl

.6

.5

.4

.4

.2

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 

AC-FT)

.31

.42

.44 

.39

NITRATE
(N03)

6.7

16

20
7.6

2.0

HARD 
NESS 
(CAtMG) 
(MG/L)

180

240

231 
232

AMMONIA r
NITRO
GEN
(N)

.02

.83

.00

.00

.04

NON- 
CAR 

BONATE 
HARD 
NESS 
(MG/L 1

48

64

56 
44

RGANIC
NITRO
GEN
(Nl

.52

.27

.56
 

.41

SPECI- 
ALKA- FIC COLOR 
LINITY COND- IPLATI- 

AS UCTANCE PH NUM- 
CAC03 (MICRO- COBALT 
(MG/LI MHOS) (UN(TS) UNITS)

131 368

176 510

176 465 
188 473

169 440

TOTAL TOTAL 0
PHOS- PHOS- P
PHORUS PHORUS P

8.0

T.7

8.'o

8.0

»THO
-10 S-
«TE

(PO4) (P) IP04)

.44

.74

  .08
  .13

.11

COLI- FECAL
CHEM- PER- FORM COLI-

BIO- TEMP- OXYGEN OLVEO SATUR- ONI6S (COl.

MAY
07.
UN?
19.

\:IS.
01.
26.
FPT
29.

46

100

170
44

.
130

1B

21

25
25

19

SPECIFIC CONDUCTANCE

DAY

1 
2 
3 
4
5 
6
7 
8

DAY
1
<;
3
4
5

 
7
a
y

10

u
u
13

15

16
ir
18
19
20

^ t
22
^3
24
25

26

/a
29
JO
31

MAY

MAX MIN

24 6.

22 6.

11 5.
20 7.

2

2

5
4

12 6.0

(MICROMHOS AT 25°

MAY

MEAN DAY 

9

JUNE
MAX
479
464
468
470
483

494
494
494
491
480

464
460
400

467

491
491
494
510
494

494
494
491
494
486

486

488
465
462
   

MIN
454
450
450
452
455

480
480
458
464
452

450
450
440

431

466
483
480
482
485

480
450
483
480
474

480

464
441
40J
   

MEAN
467
459
458
57
68

88
87
It
84
62

56
55

450

455

481
4B7
485
4D8
490

483
484
487
489
480

482

482
451
435
  

MAX MIN MEAN

JULY
MAX
420
425
432
429
404

368
342
312
314
314

314
311
309 
339
371

386
396
428
434
365

335
345
384
401
416

429
53
64
67
77
71

MIN MEAN
393 402
393 402
423 428
396 415
365 392

330 338
284 316
279 299
282 304
302 306

305 310
270 306
300 305
300 312 
335 360

363 371
387 393
395 406
362 394
330 341

332 32
335 39
345 58
386 91
402 08

411 422
423 442 
446 453
453 460
464 471
456 467

DAY

22 
23

100 ML) 100 ML)

65

69 1JOOOO

66 52000
89 32000 1100

64 31000

C), MAY TO SEPTEMBER 1

MAY

MAX MIN MEAN

459 402 428 

AUGUST
MAX MIN MEAN
471 437 450
440 430 434
443 432 438
446 441 443
447 444 445

449 444 446
450 446 447
458 450 454
456 450 454
456 447 452

458 450 454
459 440 452
441 437 439

443 432 438

441 426 433
435 416 428
41 425 434
49 428 438
56 444 448

5 5 443 449
50 437 445

470 447 45a
473 453 465
470 456 463

473 446 457
464 449 455 
460 445 450
458 446 452
463 440 455
466 450 454

.32

.74

 
 

 

13

12

38 
50

17 
DIS-
SOL-
VED-
PHOS-
>HORUS
IPI

 

_

.03

.09

.11

STREP
TOCOCCI

ONIES 
PER

100 ML)

 

2000

400
50

300

569

MAY

DAY 

25

MAX MIN MEAN 

473 402 426

31 483 467 4T5 

SEPTEMBER
MAX MIN
458 45
458 46
446 2
443 8
450 5

450 5
456 6
453 8
453 7
452 1

443 6
444 0
446 7
437 6 
438 7

447 0
434 8
420 8
419 8
4<!0 1

426 4
431 8
426 1
429 17
431 16

422 13
435 10 
419 98
440 18
424 2O
     

MEAN
53
49
44
37
40

40
50
43
44
41

35
31
26
25 
24

36
17
14
11
15

20
19
IB
22
21

18
IB 
08
20
22
  



MISSISSIPPI RIVER MAIN STEM

05495150 MISSISSIPPI RIVER AT CANTON, MO.--Continued 

PH UNITSt MAY TO SEPTEMBER 1969

MAY

1
2   
3      
^      
5   
6   
7 8.2 7.9
8 8.1 8.0

MAY

   9 8.0 .9
   10 7.9 .8
   11 7.9 .9

12 8.0 .9
   13 8.0 .9
   14 8.0 8.0
8.0 15 8.0 8.0
8.0 16 8.1 7.8

unt JULY

DAY MAX MIN MEAN MAX MIN
1 8.3 (
2 B.I t
3 8.1 t
4 8.1 I

.0 8.2 7.7

.0 8.1 7.7

.0 8.1 7.7

.0 8.0 7.8
5 8.1 7.9 8.0 7.8

6 8.0
7 8.1
8 7.9
9 8.0

10 7.9

11 8.0
12 8.0
13 8.1
14 8.2
15 7.9

16 8.0
17 7.9
18 7.9
19 8.0
20 8.0

21 8.1
22 8.1
23 8.1
24 8.0
25 7.9

26 8.1
27 8.0
28 8.0
29 7.9 
30 7.9
31

MAY

1       
2      

4       
5      
6      

8 18.0 17.0

.9 8.0 7.8

.8 8.0 7.8

.8 7.9 7.8

.8 7.9 7.8

.8 7.9 7.8

.8 7.9 7.8

.8 7.9 7.8

.8 7.9 7.5

.8 8.0 7.5

.8 7.9 7.7

.9 7.9 7.7

.8 7.9 7.7

.8 7.8 7.7

.8 7.9 7.8

.9 8.0 7.6

.8 8.0 7.6

.9 8.0 8.0

.9 8.0 8.0

.8 7.9 8.0

.8 7.9 7.7

.8 8.0 7.8

.9 8.0 7.8

.8 7.9 8.0

.8 7.9 7.8 .8 

.6 7.8 7.9 .8
7.S .7

TEMPERATURE (°C> OF

MAY

   12 15.0 14.5 
13 15.0 15.0

   14 15.5 15.0

17.5 16 18.0 17.0

MAY

8.0 17 8.
7.9 18 8.
7.9 19 8.
7.9 20 8.
8.0 21 8.
8.0 22 8.
8,0 23 8.
8,1 24 8.

MEAN MA
.6 7.
.7 7.
.7 7.
.7 8.
.7 8.

.6 8.

.7 8.

.6 8.

.6 8.

.6 8.

.6 8.

.6 8.

.4 8.

.5 8.

.6 8.

.7 8.

.7 8.

.7 8.

.6 8.

.5 8.

.5 8.

.8 8.

.8 8.

.7 8.

.7 8.

.7 8.

.7 8.

.8 8.

.8 8. 

.8 8.

8. 8.1
8. 8.2
8. 8.2
8 . 8.2
8. 8.1
8. 8.1
8. 8.2
8. 8.1

A Gun

IN MEAN
.8 7.8
.8 7.9
.8 7.9
.6 7.9
.9 8.0

7.9 8.0
8.0 8.0
8.0 8.
8.1 8.
8.1 8.

8.0 8.
7.9 8.
7.9 8.
7.9 8.
8.0 8.

8.0 8.
7.9 8.
8.0 8.
8.1 8.
8.1 8.

8.1 8.
8.0 8.
8.0 8.
8.0 8.
8.0 8.

8.0 8.
8.0 8.
8.0 8.
8.1 8. 
8.1 8.

.8 8. 8.1 8.

WATER, MAY TO SEPTEMBER 1969

MAY

15.0 20 8. 7.0 7.5

15.5 22 7. 5.5 6.0

18.0 7i t t ,S 15.0 6.0

JUNE JULY AUGUST

DAY MAX

1 21.0

3 18.5 
4 18.5 
5 19.5

7 22.0
8 21.5

10 20.0

11 21.5
12 21.0
13 21.0
14 20.5
15 20.0

16 20.5

18 21.0 
19 Zl.S
20 21.5

21 21.5

23 20.0
24 20.5
25 21.0

26 22.5
27 23.5
28 24.0 
29 24.0
30 23.5 
31

MIN MEAN MAX MIN MEAN MAX MIN MEAN

20.0 20.5 23.5 22.0 22.5 26.0 25.0 26.0

17.5 18.0 2*. 5 24.0 2*.0 27.0 25.0 26.0

20.0 21.0 26.0 23.0 24.0 27.0 26.0 26.0
20.0 21.0 26.0 22.0 23.0 27.0 26.0 26.0

19.0 19.0 27.0 22.5 24.0 26.0 25.0 26.0

19.0 20.0 25.0 23.0 24.0 27.0 26.0 26.0
20.0 21.0 27.0 24
20.0 21.0 26.0 2!
19.0 20.0 27.0 26

.0 25.0 27.0 26.0 26.0

.0 25.5 26.0 25.0 26.0

.0 26.5 2b.O 25. 0 26.0
19.0 19.5 27.0 26.0 26.5 26.0 26.0 26.0

19.0 20.0 27.0 27.0 27.0 26.0 25.0 26.0

20.0 21.0 26.5 26.5 26.5 28.0 26.0 27.0
21.0 21.0 28.0 26.0 27.0 27.0 26.0 27.0

20.0 20.5 26.0 26.0 26.0 27.0 26.0 26.0

19.0 19.5 27.0 26.0 27.0 26.0 ?4.0 25.0
19.5 20.0 Z8.0 2t .0 27.0 26.0 24.0 25.0
20.0 20.5 27.0 26.0 27.0 26.0 24.0 25.0

20.5 21.5 27.0 26.0 27.0 26.0 24.0 25.0
22.0 23.0 27.0 26 .0 26.0 26.0 25.0 26.0
22.5 23.0 26.0 25.0 26.0 26.0 25.0 26.0

27.0 26.0 26.5 26.0 26.0 26.0

MAY

25 8.2 8.1 8.1
26 8.1 8.1 8.1
27 8.1 7.9 8.0
28 8.1 7.9 8.0
29 8.2 8.0 8.1
30 8.2 8.1 8.1
31 8.3 8.1 8.2

SEPTEMBER

MAX MIN MEAN
8.3 8.1 8.2
8.2 8.1 8.2
8.1 7.9 8.0
7.9 T.9 T.9
8.0 7.8 7.9

7.9 7.8 7.8
7.8 7.7 7.7
7.7 7.6 7.7
7.8 7.7 7.7
7.8 7.7 7.8

7.9 7.7 7.8
7.9 7.7 7.8
7.9 7.7 7.8
8.0 7.7 7.8
8.1 7.8 7.9

.8 7.7 7.7

.8 7.7 7.7

.8 7.7 7.7

.8 7.7 7.7

.8 7.7 7.7

.8 7.7 7.7

.8 .7 7.8

.8 .7 7.7

.9 .7 7.8

.9 .7 7.8

.8 .7 7.8

.8 .6 7.7

.9 7.7 7.8
8.0 7.9 8.0 
8.0 7.9 8.0

MAY

28 20.0 18.5 19.0

30 21.5 20.0 21.0

SEPTEMBER

MAX MIN MEAN

26.0 26.0 26.0 
26.0 25.0 26.0

25.0 24.5 24.5
27.0 24.0 25.0

24.0 23.0 23.5
24.0 23.0 23.5
23.0 22.0 22.5 
22.0 21.0 21.5

22.0 21.0 21.5
22.5 21.0 21.5
22.0 21.5 21.5
22.0 21.5 22.0
22.0 21.0 21.5

21.0 20.5 21.0

20.0 20.0 20.0
20.0 19.0 20.0

20.0 19.0 20.0
20.0 19.0 20.0 
20.0 20.0 20.0
20.0 19.0 20.0
20.0 19.0 19.0

20.0 19.0 19.0
20.0 19.0 19.0
20.0 19.0 19.0

20.0 17.0 18.0



SALT RIVER BASIN 30li 

055080OO SALT RIVER NEAR NEW LONDON, MO. 

LOCATION. Lat 39°36'44", long 91°24'30", NEjNWj sec.36, T.56 N., R.5 W., Rails County, at Raging station on left

from Spencer Creek, and at ratle 35,5. 

DRAINAGE AREA. 2,480 sq ml, approximately. 

PERIOD OF RECORD. Chemical analyses: August to September 1967 (miscellaneous), October to September 1969.

TOTAL MAG- PO- 
MAN- CAL- NE- !AS- BICAR- CAR-

CHARGE (SIQ2) (FEI (MN) (CA) (NG) (NA) (K) (HC03) (CU3I

ocr.
17.

NOV.
21.

DEC. 
12.

JAN.
23.

FEB.
20.

MAR.
13.

APR.
10.

MA*
08. 

JUNE
19.

AUG.
01.
26.

SEPT
30.

900

780

330

.. 8DOO

540

560

.. 2770

aao

.. 5200

530
96

.
180

OCT.
17...

NOV.
21...

DEC.
12...

JAN.
23...

FEB.
20...

MAR.
13...

APR.
10...

01...
JUNE
19...

AUG.
01...
26...

SEPT.
30...

6. a 870 110 19 3.9 4.1 6.8 64

8.3 790 20 32 6.3 7.5 7.1 80

9.6 1200 350 4J 7.6 8.3 3.T 122

9.? 490 2aO 60 10 13 3.7 152

a. 4 150 20 35 6.6 6.7 4.4 93

7.0 460 60 23 4.5 U 4.2 63

3.0 150 70 31 5.7 8.7 5.3 100
4.9 230 40 29 5.2 8.7 4.5 92

?.B 70 280 41 7.6 10 6.2 128

MFTHY- 01 S-
LENE SOLVED DIS- DIS- NON- SPECI-
SLUE SOLIDS SOLVED SOLVED CAR- ALKA- FIC

SUB- DUE At (TONS (IONS NESS HARD- AS UCTANCE

.03 112 .15 272 64 11 52 151

.03 181 .25 381 106 40 bb 264

.04 243 .33 717 157 54 103 375

.02 130 .18 2810 77 22 52 196

.04 715 .29 313 138 38 100 318

.05 252 .34 381 191 16 125 410

.01 171 .24 1790 115 38 76 258

.04 230 .31 546 162 39 123 367

.03 122 .17 1710 76 24 52 206

.02 161 .22 230 101 19 82 239

.05 143 .19 37.1 94 18 75 233

.05 191 .76 92.8 1*3 28 105 298

0

0

0

0

0

0

0

0

0
0

0

PH

7.3

7.0

7.7

7.1

8.0

8.2

7.4

7.9

6.9

7.8
7.9

8.0



SALT RIVER BASIN

05508000 SALT RITEH NEAR NEW LONDON, MO._Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

COLOR
(PLATI- TUR- 
NUM- BID-

0«TE UNITS) (HG/L) ( 

OCT.

NC

0

J

F

H

A

M

J

A

S

7... 200 69
V.
1... 70 75
C.
2... 36 18
N.
3... 130 270
9.
0... 47 29
R.
 »... 50 9.0
R.
0... 180 160
Y
3... 18 28
NE
9... 100 450
G.
I... 75 185

PT.
30... 20 85

CT.
17.
0V.
1.
c.
2.
N.
3.
8.
0.
R.
3.
R.
0.
1
8.
ME
9.
G.
I.
6.
PT
0.

. .

. .

. .

. .

. .

..

..

..

CHLO- FLUO-
SULFATE RIDE RIDE
<S04> ICL) IF)

19 5.8 .4

41 9.6 .2

64 11 .3

29 i.9 .3

48 7.2 .1

74 11 .0

40 5.6 .3

55 7.5 .2

28 6.1 .5

26 5.4 .5
25 8.3 .3

39 8.5 .3

CHEM- PER- FORM COII- TQCOCCI
ICAL DISS- CENT 1 COL- FORM (COL-

17 32 6.7 68 3900   1300

6 38 1 1.1 88 20000   1100

6 18 12.2 98 180   240

2 66 11.0 79 15000   16000

2 17 12.5 90 160   60

3 16 12.3 91 12   22

15 42 8.6 85 1600   300

19 24 8.8 94 4600   1800

19 66 7.0 74 180000   11000

25 18 7.0 84 10000   1800

20 24 12.4 138 2400 1900 420

DIS-
SOL-

NITRO- NITRO- PHOS- PHUS- PHOS- PHOS-
NITRATE GEN SEN PHORUS PHORUS PHATE PHORUS
(M03) (N) (N) (P04) IP) IP04) (P)

3.0 .07 .81 .72

4.3 .08 .78 .20   .15

6.2 .09 .44 .43   .31

4.8 .25 .42 .54   .36

3.3 .28 .46 .33   .18

3.6 .09 .38 .24   .16

4.3 .08 .57 .65   .43

.6 .00 .27 .23   .08

13 .06 1.3 .62   .05

5.0 .00 .69   .05   .02
3.1 .00 .36   .10   .02

.0 .00 .35   .12   .06



ILLINOIS RIVER BASIN 

0554050O DU PAGE RIVER AT SHOREWOOD, ILL.

LOCATION.-
gaging
Cache

DRAINAGE A

PERIOD OF

EXTREME S.-

Febr

Period o
Water

duri

-Lat 41°
station

Creek, a

31'20", 1
on left

nd at mil

ong 88°11'35", in SEjSW^ sec. 10, T.35 N
bank, 40
e 10.6.

D ft upstrea m from U.S . Highway
, R.9 E. , Will C
52 at Shorewood,

ounty, temperature recorde
3.8 miles downst ream frem

r at
Lily

REA.--325 sq mi.

RECORD. -

-1968-69

uary.

f record
temperat
ng winte

-Water te

ures : Ma
r period.

mperatur

ximum 36

TEMPERATURE

OCTOBER

DAY

1

1
1
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

AVERAGE

MAX

22.0
23.0
22.0
17.0
17.0

16.0
18.0
18.0
16.0
14.0

14.0
17.0
20.0
20.0
21.0

21.0
19.0
17.0
14.0
14.0

14.0
12.0
11.0
11.0
11.0

12.0
11.0
9.0
9.0

10.0
12.0

16.0

MIN

20.0
21.0
16.0
12.0
13.0

15.0
14.0
14.0
14.0
12.0

11.0
11.0
14.0
17.0
18.0

18.0
17.0
13.0
11.0
11.0

10.0
10.0
9.0
9.0
8.0

8.0
9.0
8.0
8.0
7.0
8.0

12.0

js: October

0°C July 23

1963 to September 1969.

, 24, 1965

<°C) OF WATER, WATER
(CONTINUOUS

NOVEMBER

MAX

14.0
13.0
11.0
12.0
11.0

10.0
10.0
9.0
7.0
8.0

7.0
6.0
5.0
7.0
7.0

7.0
7.0
7.0
6.0
3.0

6.0
6.0
7.0
9.0
7.0

9.0
7.0
6.0
6.0
7.0
  

8.0

APRIL

DAY

1 
2
3
4
5

6
7
8
9

10

11 
12
13
14
15

16
17
18
19
20

21 
22
23
24
25

26
27
28
29
30 
31

MAX

8.0
8.0 
7.0
7.0
8.0

8.0
9.0

10.0
12.0
12.0

10.0

11.0
11.0
11.0

12.0
12.0
12.0
9.0

11.0

11.0

9.0
11.0
13.0

16.0
16.0
14.0
12.0
13.0

MIN

7.0

6.0
7.0
8.0

7.0
8.0
9.0

10.0
10.0

9.0

10.0
10.0
11.0

10.0
12.0
8.0
7.0
8.0

10.0

8.0
7.0
9.0

12.0
14.0
10.0
8.0

10.0

MAX

14.0

__
  
  

__
21.0
20.0
17.0
14.0

13.0

15.0
19.0
20.0

22.0
21.0
16.0
17.0
19.0

17.0

14.0
20.0
20.0

20.0
23.0
27.0
27.0
28.0
24.0

MIN

12.0
10.0
10.0
10.0
9.0

10.0
9.0
7.0
6.0
6.0

6.0
3.0
3.0
5.0
7.0

7.0
7.0
6.0
3.0
3.0

2.0
4.0
6.0
6.0
5.0

6.0
6.0
6.0
6.0
6.0
6.0

6.0

MAY

MIN

12.0

__
  
  

___
19.0
7.0
4.0
2.0

1.0

3.0
4.0
7.0

0.0
6.0
3.0
3.0
7.0

4.0

2.0
4.0
7.0

4.0
9.0
1.0
4.0
3.0
2.0

, July 10 25, 1966; minimurn, freezi ng point on many days

YEAR OCTOBER 1968 TO SEPTEMBER 1969
ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DECEMBER

MAX

6.0
6.0
7.0
7.0
6.0

1.0
1.0
1.0
1.0
1.0

2.0
6.0
6.0
2.0
2.0

1.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

2.0

JUNE

MAX

24.0

17.0
17.0
22.0

23.0
22.0
20.0
17.0
19.0

21.0

23.0
22.0
21.0

21.0
23.0
23.0
23.0
23.0

21.0

21.0
21.0
24.0

28.0
28.0
29.0
28.0
28.0

MIN

4.0
4.0
6.0
6.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
2.0
2.0
2.0
1.0

1.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

1.0

MIN

21.0

16.0
15.0
16.0

19.0
20.0
17.0
15.0
17.0

19.0

21.0
19.0
18.0

18.0
19.0
21.0
22.0
21.0

18.0

19.0
19.0
19.0

24.0
26.0
25.0
26.0
26.0

JANUARY

MAX MIN

1.0 1.0
1.0 0.0
0.0 0.0
1.0 1.0
1.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
1.0 0.0
1.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0

JULY

MAX MIN

26.0 23.0

26.0 24.0
28.0 25.0
28.0 26.0

26.0 22.0
22.0 22.0
22.0 21.0
23.0 21.0
28.0 23.0

31.0 27.0

32.0 28.0
32.0 26.0
32.0 27.0

32.0 27.0
33.0 30.0
33.0 27.0
27.0 26.0
27.0 24.0

27.0 26.0

28.0 26.0
29.0 27.0
29.0 26.0

29.0 27.0
27.0 25.0
25.0 24.0
25.0 23.0
27.0 24.0 
2T.O 25.0

FEBRUARY

MAX

1.0
1.0
0.0
0.0
0.0

0.0
2.0
2.0
3.0
2.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
2.0
2.0
3.0

3.0
4.0
4.0
4.0
4.0

4.0
4.0
5.0
  
  
  

2.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
1.0
2.0
1.0
1.0

0.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

2.0
3.0
4.0
4.0
4.0

3.0
2.0
3.0
  _
  
  

1.0

AUGUST

MAX

27.0

28.0
27.0
27.0

28.0
28.0
28.0
28.0
26.0

26.0

26.0
26.0
28.0

28.0
28.0
29.0
29.0
27.0

26.0

27.0
28.0
28.0

28.0
27.0
28.0
28.0
28.0
28.0

MIN

25.0

24.0
24.0
23.0

24.0
24.0
23.0
23.0
22.0

22.0

23.0
24.0
25.0

25.0
25.0
25.0
26.0
24.0

22.0

21.0
23.0
24.0

24.0
23.0
24.0
25.0
24.0
24.0

MARCH

MAX

6.0
6.0
7.0
4.0
5.0

4.0
4.0
4.0
4.0
3.0

4.0
4.0
4.0
5.0
6.0

6.0
9.0
2.0
3.0
2.0

9.0
1.0
1.0
1.0
8.0

7.0
8.0
8.0
8.0
7.0
7.0

7.0

MIN

3.0
3.0
4.0
3.0
4.0

4.0
4.0
4.0
3.0
3.0

3.0
3.0
3.0
4.0
4.0

4.0
6.0
9.0

10.0
8.0

7.0
8.0
9.0
8.0
7.0

6.0
7.0
8.0
7.0
7.0
7.0

5.0

SEPTEMBER

MAX

28.0

27.0
26.0
24.0

24.0
26.0
24.0
21.0
20.0

21.0

22.0
23.0
23.0

22.0
23.0
21.0
21.0
21.0

21.0

21.0
19.0
19.0

19.0
19.0
19.0
19.0
19.0

22.0

MIN

24.0

23.0
23.0
23.0

23.0
23.0
21.0
17.0
17.0

17.0
18.0 
19.0
21.0
20.0

21.0
19.0
17.0
18.0
17.0

17.0 
18.0
19.0
17.0
16.0

16.0
18.0
16.0
16.0
16.0

19.0



3»4 ILLINOIS RIVER BASIN

05541500 ILLINOIS RIVER AT DRESDEN ISLAND, ILL.

LOCATION.--Lat 41°23'53", long 88°16'45", in SEjNWJ sec.26, T.34 N., R.8 E., on downstream side of Dresden Island 
navigation dam, 1.5 miles below the confluence of Des Plaines River and Kankakee River.

DRAINAGE AREA.--6,480 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: June 1967 to September 1969.

EXTREMES.--1968-69:
Water temperatures: Maximum, 31.5°C Aug. 30; minimum, freezing point Jan. 30.

Period of record:
Water temperatures: Maximum, 33.0°C Aug. 7, 1988; minimum, freezing point on many days In December 1967 and 

Jan. 30, 1969.

DAY OCT

MAX M!N

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

NDV DEC JAN FEB

23.0

21. D
21.0

21.0
20.0
20.5
20.0
20.0

21. D 
22.5
22.5

23.5

22.0

20.5

18.5

17.5

16.5
15.0
15.0

20.3

20.0
'0.0

0.0
8.5
 3.0
0.0
B.5

9.0 
1.0
2.0

2.5

1.0

9.0

7.0

3.5
3.5
4.0

9.1

17.5

7.0
7.0

7.0
7.0
6.0
4.5
5.0

4.0 
3.5
3.0

2.5

0.0

0.0

1.5

7.0 1
1.0
9.5

16.5
6.0

7.0
6.0
4.0
3.5
4.0

3.5
3.0
2.5

2.5

9.0

9.0

9.5

1.0

1.0
8.0
8.0

9.0 8.0     2.5
9.0 5.0     3.0

6.0 4.0     3.5
7.0 5.0     3.5
7.0 4.0     3.0
5.0 3.0     3.0
6.0 3.0     3.0

7.0 5.0     3.0 
7.0 6.0
6.5 5.0

7.0 4.5 5.5 4.5 3.5

6.5 4.0 4.5 3.5 6.0

6.0 4.0 5.0 4.0 6.0

7.5

3.5 2.0 3.5 2.0 9.0
2.5 2.0 3.0 2.0
2.5 2.0 2.5 0.0

1.0

2.0
2.0

3.0
2.0
2.0
2.0
?.5

2.0

 

3.0

4.0

4.5

6.5

7.5
 
 

9.0
10.0

10.5
10.0
10.5
 3.0
fl.O

fl.O
8.5
8.0

1.0

5.0

2.5

4.0

6.0
6.0
5.0

7.5
8.0

9.0
9.0
9.0
8.0
6.5

5.0
7.0
6.0

R .0 
10.0

13.5

11.0

1 .5

.0
.0

.0
.0

7.5

9.0 
9.5 

10.0

10.0

2.5
3.5
3.5

13.0
13.0

14.0
4.5
4.0
?.o

2.0
2.0

5.5

_

4.5

7.5 
8.0 
9.5

 3.0

12.0
12.0
12.5
12.0
12.0

12.5
13.0
12.0 
11.5

11.5
11.0

13.5

_

7.0

0.0 
21.5 
0.5

1.0

6.5
4.0
4.0
6.0
8.0

9.5
'0.0
0.0
8.0

6.0
8.5

2.5

3.0

lh.0 23.0

18.0 19.0 
20.0 20.0 
?0.0 20.5

?0.0 21.5

14.0 21.0
13.0 ?3.0
13.5 21.0
14.0 22.5
15.5 22.0

18.0 22.0
10.5 23.0
18.0 23.0 
17.5 23.5

14.5 23.5
16.0 22.0

21.0 27.0

22.5

22.0 26.5

18.0 27.5 
18.0 28.0 
20.0 2R.O

20.0 28.0

19.0 26.0
21.0 2S.O
22.5 28.5
22.0 28. b
21.0 29.0

21.0 29.5
22.0 31.0
22.0 30.0

22.0 2B.5
21.0 2°.0

25.5 23.5

27.0

25.0 26.5 26.0

?h.b 28.0 27.0 
27.0 28.0 27.5 
27.5 2R.5 27.5

25.5 28.5 28.0

24.0 29.0 27.5
76.0 28.0 27.5
28.0
28.0
28.5

79.0
29.0
27.5

27.5 ?9.0 28.0
28.5 20.5 28.5

21.0 30.0 79.0

26.0 31.0 30.5

31.0 30.0

30.0 29.0 
?9.0 28.0 
28.0 27.5

28.0 27.5 

?H.O 27.0

25.0 24.0
?ft.O 24.5
26.0 25.0
26.0 75.0
25.0 24.5

25.0 74.0
24.5 73.5
24.0 23.0

24.5 23.0

25.0 23.0
23.0 2?. 5

23.5 23.0

23.5 2?. 5

_



ILLINOIS RIVER BASIN 305 

05553700 ILLINOIS RIVER AT STARVED ROCK, ILL. 

LOCATION.--Lat 41°19'29", long 88°59'02", in SW}SW$ sec.15, T.33 N., R.2 E., on upstream side of Starved Hock n»vl-

DRAINAGE 

PERIOD OF 

EXTREMES.

Period 
Water

DAY

1 
2
3

5 

6

9 
10

1 
2
3 
4 
5

6 
7
a
9 
0

1 
2
3

5

6 
7 
8

0

AREA. --10, 100 sq ml, appro 

RECORD. --Water temperatur 

-.1968-69:

of record)

net 

Max

22.5 
22.5 
22.0 
2O. 0 
19.5

IP. 5

18.5 
18.5

IP. 5 
19.5 
20.5 
21.5

22.5 
22.0 
21.5 
20.0 
20.0

20.0 
1R.5 
18.0 
18.0 
17.0

16.0 
15.5 
14.0 
14.0 
14.0

TEMPERATURE

NIP

MIN MAX

1.5 15.0 
2.0 15.0 
0.0 15.0 
9.0 15.0 
a. 5 15.0

a.o 5.0

R.O 4.0 
7.5 3.5

7.5 12.0

9.5 1?.0 
0.5 12.5

1.5 12.5 
1.0 12.5 
0.0 12.5 
9.0 12.0 
9.0 10.5

R.O 10.0 
a.O 9.5 
7.5 10.0 
7.0 10.0

3.5

xintately. 

es: June 1967 to September 1969.

(»C) OF WATER, WATER YEAR OCTOBER 1968 TO 

J DEC JAN 

MIN MAX MIN MAX MIN

14.5 6.5 6.0
H.5 8.0 5.0

11.5 5.0 4.5

12.0 5.5 4.5 
12.0 5.5 5.0 
12.0 6.5 5.5 
10.0 7.0 6.0 
10.0 6.0 5.0

9.0 6.0 5.5 
9.0 6.0 5.5 
9.0 6.0 5.0 
10.0 5.0 4.0

4.5 3.5

SEPTEMBER 1969 

FIR MAR 

MAX MIN M6X

7.0

9.0 
10.5 
11.5 
11.5

11.5 
12.5 
13.0 
13.0

8.5

MIN

5.0

6.5 
7.0 
R.O 
10.0 
10.5

10.5 
11.0 
12.0 
11.5 
11.0

10.0 
.5
.5 
.0

7.5 6.0 16.5 
9.0 7.5 1R.O
0.0 9.0 19.0
0.0 9.5 21.0
1.5 10.0 21.0

1.5
1.5
3.0
5.5

5.0 
5.5
6.0
5.0
5.0

6.0
6.5
6.0
4.0
4.5

4.0
4.0

3.5

6.0
6.5
6.5 
5.5
6.5

0.0 21.0
0.5 22.0
1.5 22.0
3.0 21.5

1.0 19.0 
M.O 17.0
5.0 16.0
4.0 17.0
4.0 1R.O

5.0 20.0
6.0 21.0
4.0 21.0
2.5 20.0
2.5 20.0

2.5 19.5 
2.J 19.0

1 A 1 R . 0

4.0 14.5
6.0 20.0
5.5 22.0 
4.5 23.0
5.0 24.0

15.0 
16.5
la.o
19.0
21.0

20.5
20.5
21.5
20.0

15.0
15.0
16.0
17.0

17.5
20.0
19.5
11.0
in. 5

lfl.5 
17.0

16.0

17.5
1<S.O

22.0
23.0

24.0 
23.0
21.0
20.0
20.0

21.5
21 .5
22.0
20.0

23.0
23.0
23.5
23.0

22.5
22.0
23.0
23.0
23.5

24.0 
23.5

23.5

25.0
25.5

26.5
26.5

23.0 
21 .0
20.0
19.5
la. 5

19.5
21.0
20.0
17.5

20.5
22.0
22.0
22.0

21.0
22.0
22.0
22.5
23.0

23.0

23.0

23.0
24.5

26.0
26.0

26.5 
26.5
26.0
26.5
27.0

21. 5
26.0
26.0
24.5

26.0
2R.O
2S.O
2*. 5

2B.5
30.0
30.0
30.0
7R.O

27.0

28.5

28.5
7R.O

25.0
25.0

25.5 2 .0 25.5 30 
26.0 2 .5 25.0 29
25.5 2 .0 25.0 29
26.0 2 .5 26.0 2R
26.0 2 .5 26.5 2a

26.0 2 .5 27.0 2R
25.5 2 .5 27.0 2R
24.5 27.5 27.0 28

.0 

.0

.0

.5

.5

.0

.0

.0
23.5 27.0 27.0 27.0

25. 0 28. 0 27.0 25
26.0 2H.O 27.5 25
27.5 7«.5 2«.0 25
2R.O 2". 5 2R.O 25

28.0 29.0 2R.O 25
?a.5 79.0 79.0 24
30.0 79.0 28.5 74
2R.O 30. 0 2X.D 24
26.5 30.0 24.0 23

27.0 29.0 7R.O 23

27.0 78.5 27.5 23

77.5 ?B.5 77.0 23
77.5 29.0 7R.O 73

23.5 ?«.0 28. 0 22
23.5 29.0 28.0 22

.0
.0
.0
.0

.0

.5

.5

.0

.5

.5

.5

.0

.5

.,,

.0

28.5 
2R.5
78.5
2R.5
2R.O

27.5
27.5
27.0
25.0

23 .5
24.0
74.0
24.0

24.0
24.0
74.0
23.0
22.0

27.5

23.0 
23.0

27.5
27.0
22.0 
22.0
21.  >
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05585300 ILLINOIS RIVER AT LA GRANGE LOCK AND DAM, ILL.

LOCATION.--Lat 39°56'24", long 90°32'06", in sec.7, T.17 N., R.I W., on right lock wall of La Grange navigation 
lock and dam, 5.2 miles downstream from La Moine and at mile 80.2.

DRAINAGE AREA.--25,000 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: June 1968 to September 1969.

EXTREMES.--1968-69: 
Vater temperatur Maximum, 29.5°C July 25; minimum, freezing point on many days during December to February.

Period of record: 
Water temperatures: Maximum, 30.0°C Aug. 23, 1968; minimum, freezing point on many days during winter period.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY DCT NOV DEC JAN PFR MAR

MAX MIN MAX MIN M6X MIN MAX MIN MSX MIN MAX "IN

20.5 20.0
21.0 20.0
20.0
19.5
18.5 

17.5
17.0 
16.5
16.5
15.5

15.5
16.0
16.5
17.5
19.0

19.0
19.0
18.5
18.0
17.5

17.0
17.0
16.0
15.0
14.0

13.0
13.0

.5

.5

.5 

.0

.5 

.5

.5

.0

.0

.0

.0

.5
 5

.5
' . 5
.0
.5
.0

.5

.0
.0
.0
.0

.5

.0
12.0 10.5

__ __
  --
 

17.0 16.2

APR

MAX MIN

7.0 6.0

9.5 B.5

0.0 8.5
0.5 9.5
2.0
3.5
4.0

4.5
4.5
4.5
4.0
5.0

16.0
16.0
16.0
13.5
13.0

13.5
13.5
13.5
14.0
14.5 

15.0
15.0
14.5
14.0
14.0

0.5
1.5
3.0

3.0
3.5
4.0
4.0
4.0

4.5
5.5
3.5
2.0
2.0

3.0
3.0
3.0
3.0

4.0
4.5
4.0
3.0
3.5

 

 
 
 

11.5
11.5

10.5 
10.0
9.5
9.0

a. 5
7.5
7.5
7.0
7.0

7.5
7.0
7.0
6.5
6.0

6.0
6.0
6.0
6.0
  

6.5
6.0
6.0
5.5
5.0
 

7.5

MAY

MAX

17.0

18.5

19.0
20.0
20.0
19.0
18.0

16.5
16.0
15.5
15.5
17.0

18. ^
19.0
19.0
19.0
18.5

18.5
18.0
17.0
17.0

18.0
19.5
21.5
22.5
23.0
23.5

 
 
 

11.0
11.0 

10.5
10.0
9.5
9.0
8.5

7.5
7.5
7.0
7.0
7.0

7.0
7.0
6.5
6.0
5.0

5.0
5.5
5.5
5.5
 

6.0
6.0
5.5
5.0
4.5
 

7.1

MIN

15.5

17.0

IB. 5
19.0
19.0
18.0
16.5

16.0
15.5
15.0
15.0
15.5

17.0
IB. 5
IB. 5
lfl.0
18.5

18.0
17.0
17.0
16.5

17.0
18.0
19.5
21.0
22.0
22.5

5.5
 
 

4.5
4.5

3.5 
3.0
2.0
2.0

3.0
3.0
2.0
1.0
 

 

1.5
1.0
1.0
1.0

1.0
1.0
.5
.5

0.0

0.0
0.0
0.0
0.0
0.0
0.0

1.6

JUN

20.0

20.0

21.0
22.0
21.5
21.5
21.0

21.5
21.5
22.0
22.0
?1.5

21.0
21.0
21.0
21 .0
21.5

21.5
21.5
?1.5
21.5

24.0
25.0
26.0
26.0
26.0
 

 
 
 

4.0
4.0

3.0 
2.0
1.5
1.5

1.5
2.0
1.0

.5

.5

 

1.0
.5
.5
.5

1.0
. 5

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

1.0

MIN

19.5

19.0

19.5
20.5
21.5
21.0
20.5

21.0
21.0
21.5
21.5
21.0

21.0
21.0
20.5
21.0
21.0

21.0
21.0
21.5
21.0

22.5
23.5
24.5
24.5
25.5
 

0.0
0.0
0.0
0.0
0.0

0.0 
0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
o.o
0.0

.5
1.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JUL

MAX 

25.0

25.5

27.0

27.0
26.5
24.5
24.5
24.5

26.0
27.0
28.0
 
 

_
 
 
~~
 

_
 

29.0
29.0

29.0
28.5
27.5
27.0
27.0
25.5

0.0
0.0
0.0
0.0
0.0

0.0 
0.0
0.0
0.0

0. n
o.o
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

MIN 

24.5

24.5

26.0

26.5
24.5
24.0
24.0
23.5

24.0
'5.5
26.5
 
 

_
 
 
--
 

_
 

28.0
28.0

28.0
27. s
26.0
26.0
25.^
25.5

0.0
0.0
0.0
0.0
0.0

.5

.5 
0.0
o.o

.5

.5

.5
0.0

.5

.5

.5
.5

1.0
1.0
1.5

2.0
2.0
2.5
2.5
2.5

3.0
3.0
3.0
--
 
 

1.0

Aiir,

MAX

25.5

25.5

25.5

26.5
26.5
27.0
27.0
?6.5

25.5
26.0
?6.0
26.5
27.0

27.0
27.0
28.0
28.5
2B.O

27.0
26.5
25.5
25.5

27.0
27.0
27.0
27.5
28.0
28.5

0.0
0.0
0.0
0.0
0.0

0.0 
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
.5
.5
.5
.5

1.5
2.0
2.0
2.0
2.0

2.5
2.5
2.5

__
_^
 

0.6

25.5

25.5

25.0

25.5
26.0
26.5
26.5
25.5

25.5
25.5
?5.0
2S.5
26.0

26.5
2(S.5
27.0
27.5
27.0

?6.5
25.0
25.0
?5.0

26.0
6.0
6.5
6.5
7.0
7.0

3.0
4.0
4.0
4.0
4.0

4.5

__
 

3.5
3.0
3.5
3.5
4.0

4.0
5.5
6.5
8.0
8.5

8.0
9.0
9.0
8.5
8.0

7.0
5.5
6.0
5.5
6.0
6.0

5.5

SFP

M4X

2B.O

26.5

26.0
26.5
26.0
?5.0
24.0

24.0
23.5
?3.5
23.0
22.5

?2.5
22.0
21.5
21.0
20.5

21.0
21.0
?0.5
20.0

19.5
?0.0
?0.5
20.0
20.5
 

2.5
3.0
4.0
3.5
3.5

-

__
 

?.52~.5

3.0
2.5
3.0

3.5
4.0
5.5
6.5
7.5

7.5
7.5
8.5
8.0
7.0

5.0
5.0
5.0
5.0
5.0
5.5

4.7

27.5
27. K 
27.0

26.0

26.0
25.5
25.0
24.0
23,5

23.0
23.0
22.5
22.5
22.0

22.0
21.5
21.0
20.5
20.0

?0.0
20.0
?0.0
19.5 
19.0

19.0
19.5
19.  ,
19.5
10. S

  



I MISSISSIPPI RIVER MAIN STEM 

05587500 MISSISSIPPI RIVER AT ALTON, ILL.

LOCATION.--Lat 38°53'06", long 90°10'5l", in NEj sec.14, T.5 N., R.10 W., Madison County, near left bank 
and dam 26 at Alton, 7.7 miles upstream from Missouri River and at mile 202.7 upstream from Ohio Rive

DRAINAGE AREA.--171,500 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: June 1968 to September 1969.

EXTREMES. -- 
Vater t

Period oi 
Water t

RAY

5

A 
7 
8 
9 

10

11 
12
13

16 
17 
IB 
19 
20

21 
22 
23 
24 
25

27

29 
30 
31

AVG 1

DAY

1
2
3

1968-69:

record : 
emperatur 
ny days d

ncT

1.5 2 
1.0 2 
1.0 
0.5 
9.0

8.0 
7.5 
7.0 
6.5 
6.5

A.O 
6.5 
6.5 
7.0 
7.5

7.5 
B.5 
R.5 
fl.O 
7.5

7.0 
6.5 
6.0 
5.0 
4.5

3.5 
3.0 
2.5 
1.5 
0.5 
1.0

6.5 1

6PR

MAX

6.0 
6.5 
A. 5 
7.0 
7.5

DS: Maximum, 29.5°C July 23, 24, Aug. 22, 23, 1968, July 19, 20, 1969; minimum re 
iring February 1969.

N(1V 

MIN MAX

.n i.o H

.5 1.0 1 

.5 1.0 1( 

.0 0.5 1 

.0 0.5 1C

.5 0.5 1C 

.0 0.0 «

.5 .0 

.0 .5 

.4 .5 

.0 .5

.5 .0 

.5 .5 
',0 .5 
.0 .0 
.0 .5

.0 .5 

.0 .5 

.0 .0

.5 .5

.5

MAY 

MIN MAX M

5.0 
6.0 
6.0 
6.5 
7.0

OEC JAN FfR 

IN MAX MIN MAX MIN WAX MIN

.5         .5 .5 

.0         .5 .5 

.0         .5 .5 

.5         .5 1.0

.5         .0 .5

.0         .5 .5 

.5       -- .5 .0 

.5         .5 .4

.5         .5 .5 

.5         .5 .5 

.5         .5 .5 

.0         .0 .5
.0 .5

JUN JUL Alir, 

IN MAX MIN MAX MIN MIX MIN f

corded; 0.5°

'iX MIX

.0 2.0 

.5 2.0 

.0 7.0 

.0 2.5 

.0 7.5

.0 4.0 
.5 3.0 
.5 3.0 
.5 '.5 
.5 3.0

.5 2.5 

.5 2 .5 

.0 2.5 

.5 3.0 

.0 3.0

.5 3.0 
.5 ^.5 
.5 4.0
.0 5.0 
.5 6.0

.5 6.5 
.5 6.5 
.5 7.0
.5 7.5
.5 6.0

.5 6.0 

.5 5.5 

.0 5.5 

.5 5.0 

.5 5.0 

.0 5.0

.1 4.0

SHP

AX MIN

22.0 21.5 26.0 25.0 27.5 ?6.5 27.5 27.0 
21.5 20.5 26.0 25.0 ?7.0 26.0 77.5 77.0 
21.5 20.5 26.5 25.0 27.0 26.0 27.0 26.0

R.5 
9.5
0.5

3.0

3.5
3.5

4.0

5.5

6.0
4,5
4.5

4.5

4.5

5.0

5.5
 

_
 

7.0 
8.5
9.0

2.0

2.0
3.0

3.5

4.0

4.5
4.0
3.5 20.5

4.0 20.5

4.0 19.5

5.0 21.0
21.5

23.0
23.0

22. b 
23.0
24.0

73.5

23.5
24.0

23.5

22.5

22.5
22.5

0.0 23.0

0.0 23.0

R.-> 23.0

9.0 25.0
0.0 26.0

1.5 26.5
2.5

21.0 
21.5
22.5

22.0

23.0
23.0

22.5

21.0

21.5
21.5
22.5

22.0

21.5

24.5
24.5

25.5
 

27.0 
27.0
27.0

27.0

26.0
26.0

27.0

2H.O

79.0
29.5
29.5

29.0

29.0

29.0
?B.5

77.5
27.5

26.0 
26.0
?6.0

26.0

25.5
75. n

26. C

26,5

2B.O
2B .5
2B.5

2B.5

2«.0

2B.O
7S.O

26.5
77.0

77.5 
27.5
27.5

27.5

2P.O
27.0

?7.0

27.5

?R.O
?R.O
2S.O

2h.O

27.0

77.0
77.5

?7.5
JB.O

26.5

?6.5

27.0

27.0
27.0

76.5

26.5

77.0
77.5
27.5

76.5

26.0

76.0

26.5
26.5

77.0
77.0

27.0 
27.0
26.5

25.5

25.0
25.0

24.5

24.5

73.0
72.5
22.0

22.0

22.5

22.0

22.0
21.5

21.5
 

26.0
25.0

24.5

24.5
24.0

24.5

24.0

27.5
71 .5
21.0

21.0

22.0 
22.0
21.5

21 .0
2! .0

21.0
 



&08 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

RED RIVER OF THE NORTH BASIN 

05040500 PELICAN RIVER NEAR FERGUS FALLS, MINN.

LOCATION.--Lat 46°20'10", long 96°07'lo", in NEj sec.17, T.133 N., H.43 w., Otter Tail County, 
downstream from bridge on U.S. Highway 52, 3 miles northwest of Fergus Falls and 7.5 miles

DRAINAGE AREA.--482 sq ml.

in left bank 900 ft 
ipstr

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (partial- 
Water temperatures: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

station). 

TEMPERATURE (»CI OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
nr.T

ip.n

NfW RFC. . AN PER «AR APB

--

n.n

!.n

] 0
?. n

<t.O

«.fi

n.n

l.n
] ,n

?.o 

? . o

J.O
4.n

n.o

l.o
?.o

l.n i f, . n

* . 0 n.n

t-.r 17. o

J .i 1 i.n 

? . n 1 " . 0

,.o

HIL
?n.o

--

 

"-"-

--

Ann

"

-~

1

"

S - :

"

--

'.C

-.n 17. n

 i.n ,M.n 
-(.n lu.n

s . n 1 11 . o 

^ . n 1^ .n

5 . n 1 A . n

* . 0 17.0 

4.T 1 J .0
*.n ? l.n 
o.o ^n.o

"-

?<  . 0

 

"-
:;

BATE

P . 11....

P . 14....
P . 15....

" in" ""

P 28

MA ? " "

HA 10.... 
HA 11.... 
HA 12....

HA 16....

MA 21....

SUSPENDED SE 
ME; 

HEAN CONC 
DISCHARGE TRA1

(CFS) (MG/

295

80 2

55

335
320 
320

295

285

270

DIMENT, 
N 
EN- 
ION
L) 

6 
7 
7
3
7

6

8 
6

3 
9
1 
4 
4

7
6
7
5

4 
0
7 
7 
0

3 
4 
3 
3 
5

7 
5 
5 
5 
4

3 
3 
2 
3 
2

4 
5 
5 
3 
5

5 
4 
0

WATER YEAR

LOAD 
( TONS ) 

.80 

.80 
2.4 

13 
1.5

29 
161 
382 
141 
89

65 
42 
31 
24 
23

25 
24 
25 
22 
23

21 
17 
14 
14 
16

10 
11 
10 
10 
12

15 
13 
14 
14 
13

12 
12 
10 
11 
10

12 
12 
12 
10 
12

12 
11 
7.3

OCTOBER

MAV 
MA'1 
MA'1 
MA'1 
MA>

MA'1 
MA'1 
MA'1 
MA'1 
MA'1

JUK 
JUK 
JUK 
JUK 
JU!>

JUK 
JUK 
JUK 
JUK 
JUK

JU 
JU 
JU 
JU 
JU

JU 
JUK 
JUK 
JUK 
JUK

JUK 
JUK 
JU 
JU 
JU

JU 
JU 
JU 
JU 
JUK

JU 
JU 
JU 
JU 
JU

JU 
SE

1968 TO SEPTEMBER 1969

MEAN 
DISCHARGE 

DATE (CFS) 

22....... 270 
23....... 256 
24. ....-- :"5A

' 26.... 

27.. ..

29....
30....

. 1....

4 17

i 24

28
. 2 q

2

246 

256

256 
256

MEAN 
CONCEN 
TRATION 
(MG/L) 

10 
9 

10 
9 

11

26 
32 
25 
22 
19

15 
16 
18 
19 
17

19 
18 
16 
20 
28

17 
15 
19 
30 
25

24 
20 
22 
28 
22

16 
17 
17 
15 
17

15 
13 
15 
4 
3

2 
3
4

15 
14

10
4

LOAD 
( TONS ) 

7.3 
6.2 
6.9 
6.0 
7.3

18 
22 
17 
15 
13

10 
11 
12
12 
11

11 
11 
9.3

11 
15

8.9
7.5 
8.9 

14
11

10 
8.2 
8.8 

10 
7.8

5.6 
5.9 
6.0 
5.2 
6.0

5.3 
4.5 
5.2 
4.8 
4.3

3.8 
3.8 
3.3 
4.3 
4.1

2.7
.30



RED RIVER OF THE NORTH BASIN 

05087500 MIDDLE RIVER AT ARGYLE, HINN.

LOCATION.--Lat 48°20'27", long 96°49'02", in SEjSWj sec.10, T.156 N., R.48 W., Marshall County, 
upstream from bridge on U.S. Highway 75 in Argyle and 14 miles upstream from mouth.

DRAINAGE AREA.--265 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (partial-record station). 
Water temperatures: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

left bank 20 ft

nri

-- 0.0 - - -

i.n

'

*.i

BATE 

OCT 31, 1968

APR 11......

APR 6......
APR 7

APR 21......
APR 22

APR ?7

MAY 21......

SUSPENDE

MEAN 
DISCHARGE. 

(CFS)

20

1790

1240

432

D SEDIMENT,

MEAN 
CONCEN 
TRATION 
(MG/L)

40 
82 
54 
35 
59

85 
112
112 
93 
47

46
74 
38 
74 

105

70 
83 
61 
54 
49

42 
36 
28 
21 
18

16 
16 
16 
22 
26

28 
32 
37 
27 
37

52 
53 
43 
42 
66

55 
46 
18 
16 
16

14
13

HATER YEAR

LOAD 
(TONS)

2.2 
2.1
.50 

13 
57

154 
541 
696 
454 
199

191 
248 
100 
159 
183

100 
97 
57 
42 
31

22
16 
10 
6.7 
5.0

4.1 
3.6 
3.3 
4.2 
4.6

4.7 
5.1 
5.1 
3.6 
4.7

6.3
6.0 
4.3 
4.2 
6.4

5.2 
4.0 
1.7 
3.7 
6.6

5.7 
4.2

'

OCTOBER

MAY
MAY 
MAY 
MAY 
MAY

MAY 
MAY 
MAY 
MAY 
MAY

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUL
JUL
JUL 
JUL

JUL 
JUL 
JUL 
JUL
JUL
AUG

-

.'n

.0 

.0

.0

.0

.0 

.0

."

.2 

1968 TO

BATE

*'." i^'.n

ft . 0 1  -' . f)

f. . ( 1 1 u . 0 

i.O '(1.0

7.0 17.11 

7 '. 0 |4.0

fc.O 14.0 
7.0 17.0

/.o it-. n

7.n

h. 1 1 II . n 

SEPTEMBER 1969

MEAN

(CFS)

1 J.'l

?0.0

-_

-

--

'-

:: ;

MEAN 
CONCEN-

(MG/L) (TONS

12
18 
14 
20 
16

20 
29 
36
30 
34

36
34 
36
38 
40

43 1 
36 1 
24 
34 1
34

34 
39 
32 
32
47

43 
40 
41 
45 
32

65 
31 
44 
46 
58

70 
78 
84 
89 
80

79 
68 
66 
64 
54

82

.2 

. g 

.4

.6 

.4 

.9

.2 

.8 
  1 
.0 
. 8

.0 

.3

.4

.9

.6 

.8

.7 

.0 

.8 

. 7 

.6

.8 

.4 

.9

.7

. 5 

.5

.5 

.3

.8

.9 

.20



J1° CROW WING RIVER BASIK

05244000 CROW WING RIVER AT NIMROD, MNN.

LOCATIOK.--Lat 46°38'25", long 94°52'44", in SE^NWj sec.32, T.137 N., R.33 W., Wadena County, on right bank 200 ft 
upstream from highway bridge, O.2 mile north of Nimrod, and 0.7 mile upstream from Cat River.

DRAINAGE AREA.--1,010 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (partial-record station). 
Water temperatures: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

TEMPERATURE (°C) OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

13........



CROW WING RIVER BASIN 

05244000 CROW WING RIVER AT NIMROD, MINN. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MA
MA 
MA 
MA 
MA

MA 
MA 
MA 
MA 
MA

MA 
MA 
MA 
MA 
MA

MA 
MA 
MA1 
MA 
JW

JUf 
JW 
JW 
Jlfl 
JUf

jur JUI<
JW
Juf 
jur
jur*
JW 

LOCATl'OK.--

MEAN 
MEAN CONCEN- 

DISCHARGE TRATION 
DATE (CFS) (MG/L)

05286000 

Lat 45°19'40", long 93°22'20", in

DRAINACfe AREA. --1,360 sq nil, approximately. 

PERIOD OF RECORD. --Chemical analyses: Octobe 

SPECIFIC CONDUCTANCE 

FEBRUARY

1.....

7.....

9..... 
10.....

11.....
12..... 
13..... 
1 <...... 
15.....

I*.....

IB..... 
19.....

2U....

23..... 
24.....

?*.....
St..... 
8S.....

30..... 
31.....

2701
29() 
290

2«0 
300 
300 
300 
300

300

305

 

:: ::

LOAD 
(TONS)

34 JUN 
41 JUN 
41 JUN 
44 JUN 
31 JUL

30 JUL 
33 JUL 
26 JUL 
23 JUL 
22 JUL

23 JUL
21 JUL 
16 JUL 
13 JUL 
12 JUL

34 J,ui 
80 JUl 
90 JbL 
93 JUL 
78 JUL

40 JUL 
35 JUL 
35 JUL 
19 JUL 
13 JUL

12 JUL 
12 JUL 
9.8 JUL 

14 AUG 
14 AUG

7.6 AUG 
52 SEP

RUM RIVER BASIN 

RUM RIVER NEAR ST. 

SEj sec. 19, T.33 N.

r 1968 to September 

(MICROMHOS AT 25°C) 

MARCH

270
195 
290 
290

2tb 
300

son
245

30D 
300 
2f>5

 

"

 

270 
2flO 
290 
290

2SO 
300 
300 
36o

SfJB

 

"

DATE

,

_

15....

25....

31....

14....

FRAKCIS

1969 (p

, MARCH

315
325 
3?5 
325 
300

290 
?70 
24? 
220 
?00

Iflq 
17d
JflO

200 

215

?55

245

235 
2:; 5 
?35

200 
22C. 
230 
240 
730

DI

, MIOTf;

artial-r

TO SEP1 

APRIL 

MINIMUM

315 
315 
325 
300 
290

270 
245 
220 
200 
IflO

165 
Ift5

170 

?00

255

235

235
235 
235

200 
20U 
210 
230

?3O

MEAN 
MEAN CONCEN- 
SCHARGE TRATION LOAD 
(CFS1 (MG/L) (TONS)

499 18 24 
480 10 13 
478 11 14 
491 16 21 
514 20 28

492 14 18 
476 7 9.0 
463 7 8.8 
495 9 12 
496 7 9.4

487 4 5.2 
474 8 10 
518 10 14 
511 10 14 
506 9 12

497 7 9.4 
485 6 7.8 
484 5 6.5 
518 8 11 
550 6 8.9

547 5 7.4 
541 4 5.8 
524 3 4.2 
515 3 4.2 
516 3 4.2

510 3 4.1 
509 3 4.1 
514 3 4.2 
475 6 20 
404 6 6.5

326 5 4.4 
316 3 2.6

efcord stati 

EMBER 1969

3l4 
325 
325 320' 

366

280 
260 
235 
210 
190

177

255

245

?35 
/35

?00 
210 
22D 
«*

23R

220 
205 
195 
20"> 
!05

200 
200 
20O

220

315

305

290

210 
210

??5
221

?3H

200

1*5

200 
780 
200 
210

260
275

?70

205

205 
210 
210

210 
235 
?25 
225

?23

ream

2(0

19O 
200 
200

2OO 
2OO 
200 
205

2BO

1*5 
2fl5

7ft<9
205

210

230 
240 
230 
225

?30



1.312 HUH RIVER BASIN

05286000 RIM RIVER NEAR ST. FRANCIS, MINN.--Continued 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25"C), MARCH TO SEPTEMBER 1969

JUNE JULY AUGUST SEPT6MBFR 

DAY MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM

2..... 245 220 225

9..... 210 Z10 210 

12..... 210 210 210

15..... 245 220 240

16..... 230 220 225

18..... 245 210 225 
19..... 260 220 245

21..... 205 205 205

23..... 205 205 205

26..... 200 195 200 
Z7..... 195 195 195

29..... 300 265 285 
30..... 325 300 315

LOCATION. --Lat 44°27'05", long 95°47 
highway bridge on Fourth Street

DRAINAGE AREA.--307 sq ni. 

PERIOD OF RECORD. --Chemical analyses

Sediment records: October 1968 to 

TEMPERATURE

12   1.0
n   i.o

\6 10.0
17 in.n
IK 7.0   l.n 
19 7.0

?1 n.n
22 9.0 
23 <).0 
24 14.0 
25 ft.O

27 
2fl 5.0 
29 4.0 
10 7.0 1.0 
31 B.O

335 335 335 
335 295 310

350 315 325 290 290 210

400 350 375 290 2flt) 2«0

375 350 355 265 750 2f>5

315 315 315 285 265 2SO 2flO 2KO

295 290 
290 290

300 290

MINNESOTA RIVER BASIN 

OS31SOOO REDWOOD RIVER AT MARSHALL, MINN.

'13", in SEjtfWj sec. 4, T.lll N. , R.41 W. , Lyon County, on downstream side 
in Marshall and 10 miles upstream from Threemile Creek.

: October 1968 to September 1969 (partial -record station).

(°C) OF WATER, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

7.0   1^.0   71.0
R.O -- n.o -- ??.n

11.0   ?n.o ".r 

o.o   io.n

n.n 11.0 10. o 
0.0 17.0 
o.o i").o iH.n 
o.o i?.o

J.O 1.0 -- ??.0

?.o   i.n   19.0

o.n i^.o iB.n 
1.0   in.n ,>?.(,

_

--

~

"-

::
2«0

29  > 
290

290 
300

of

 

-"-"

1 1 .(I 
13. n

l^.n
1 ' . n



MINNESOTA RIVER BASIN 

05315000 REDWOOD RIVER AT MARSHALL, MINN. Continued

SUSPENDED SEDIMENTt WATER YEAR OCTOBER }968 TO SEPTEMBER 1969

OCT 
OCT
OCT 
OCT 
OCT

OCT 
OCT 
OCT 
OCT 
OCT

OCT 
OCT 
OCT 
OCT 
OCT

NOV 
NOV 
NOV 
NOV 
DEC

JAN 
FEB 
MAR 
APR 
APR

APR

APR

APR

APR

APR 
APR 
APR 
APR 
APR

APR 
APR 
APR 
APR 
APR

APR 
APR 
APR 
APR 
APR

MAY 
MAY 
MAY 
MAY 
MAY

JUN 
JUN 
JUN 
JUN 
JUN 
JUN

MEAN 
BISCHARG 

DATE (CFS)

7....... 1240

9....... 4760

12....... 2440

15....... 1590 

16....... 1 50

19....... 99

29....... 67

23....... 18 
24....... 15 
29....... 76

7....... 50

MEAN 
CONCEN- 

E TRATION LOAD 
(MG/L) (TONS)

41 7.3 
448 120 
400 295 
615 731 
473 1290

388 1110 
)02 656 
213 351 
160 195 
131 94

148 89 
133 56 
138 50 
150 51 
151 47

132 41 
132 17 
135 16 
166 29 
138 7.4

75 3.0 
136 4.8 
82 3.3 
66 9.4 

244 158

2600 8700

1880 24200

1500 9880

848 3640

95 2900 
18 1950 
00 1760 
85 1480 
42 1170

10 823 
22 608 
96 392 
60 319 
30 275

00 224 
25 249 
70 182 
40 139 

124 111

85 25 
55 18 
92 29 

132 41 
95 19

90 15 
91 14 
89 14 
90 12 

102 13 
113 15

JUN 8.
JUN 9.
JUN 10.
JUN 11.
JUN 12.

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUL 
JUL

JUL 
JUL 
JUL 
JUL 
JUL

JUL 88. 
JUL 9. 
JUL 10. 
JUL 
JUL

JUL 
JUL 
JUL 
JUL 
JUL

JUL 31. 
AUG 1. 
AUG 2. 
AUG 3. 
AUG 4

AUG 5. 
AUG 6. 
AUG 7. 
AUG 8. 
AUG 11.

AUG 12. 
AUG 13. 
AUG 14. 
AUG 15. 
SEP 24.

SEP 25. 
SEP 26. 
SEP 27. 
SEP 28. 
SEP 29. 
SEP 30.

MEAN
DISCHARGE 

(CFS)

MEAN 
CONCEN 
TRATION 
(MG/L)

118
112
113
100
108

35
35

33
31
30
29
30

41
41
46
50
46

51
90

190
93

166
335
207
162
120

134
118
101
84
60

57
50
57
79
28

29
29
28
26
28

29
39
24
21
18

16
11
12
11
12

7.9
7.9
7.9
6.7
6.2
6.2

80
91

105
95
83
90
98

102
115
156
191
188

183
160
298
255

430
1840
258
242
277

234
248
225
212
130

190
160
210
280
170

175
220
245
234
195

182
151
150
178
185

168
152
142
160
195

150
115
118
121
121
120

7
8

9
7
6
7
7

11
13
19
26
23

25
39

153
64

193
1760
144
106
90

85
79
61
48
21

29
22
32
60
13

14
17
18
16
15

14
1

  1



.314 MINNESOTA RIVER BASIN

05316500 REDWOOD RIVER NEAR REDWOOD FALLS, KINN. 

LOCATION. Lat 44°31'25", long 95°10'20", in SEjNEj sec.9, T.112 N., R.36 W., Redwood County, on right bank 20 It

DRAINAGE AREA.--697 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969 (partial-i 
Water temperatures: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

TEMPERATURE <"C) OF MATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

nth.

*

*

* "n
 

-

l"i.

:
-

OCT 
NOV 
DEC 
JAN 
JAN

FEE 
MAR 
APR 
APR

APR

APR

APR 
APR 
APR 
APR

APR 
APR 
APR

APR

APR

APR 
APR

APR 
APR 
APR 
MAY 
MAY

MAY 
MAY 
MAY 
MAY 
MAY

MAY 
MAY 
MAY

MAY

-

n

-

.^

BATE 

23.......

6.....

8.... ...

11.......

16....... 
17.......

18....... 
19.......
20.......

24.......

29.......

2.......

10... .. ..

12.......

1.0

::
--

SUSPENDED

MEAN 
DISCHARGE 

(CFS)

1010 
102 
55 
10 
3.8

17 
65 
120 

1200

5000

8720

4270 
3860 
3380 
2960

2540 
2200 
1910

1490

1140

878 
858

897 
806 
722 
650 
602

568 
557 
562 
568 
557

574 
562 
525

455

"

::
-

SEDIMENT,

MEAN 
CONCEN 
TRATION 
(M6/L)

167 
83 

162 
163 
114

20 
12 
34 

380

558

448

138 
112 
72 

138

85 
63 

110

189

20Z

158 
142

160 
227
108 
140 
118

115 
100 
93 

104 
85

114 
140 
144

165

"

1.0

-

MATER YEAR

LOAD 
(TONS)

455 
23 
24 
4.4 
1.2

.90 
2.1 

11 
1230

7630

10500

1590 
1170 
657 

1100

583 
374 
567 

2130 
760

562 
622 
535
375 
329

388 
255 
211 
246 
192

176 
150 
141 
159 
128

177 
212 
204 
214 
203

*

.0 11.0

1 1.0
 

OCTOBER 1968 TO

DATE

MAY 13... 
MAY 14...

MA 26...

JUN 13... 
JUN 14...

JUN 22...

JUN 29...

JUL 2...

JUL 4... 

JUL 5...

JUL 8...

JUL 15... 
JUL 16...

4.0 

1 .0

'- . n \i. . o
7.' 14.,1

f, . o 1 8 . n
f* . 0 1^.0 

17. n

17. n

'  . 0 1 h . 0

 i.n t'-.n

11'. 0 

71.0

SEPTEMBER 1969

(CFS)

426 
390

329

241

174 
120

116 
114

1*8

154

273

530 

1110

1200

313 
281 
253

?1 ." 

??.l>

IX. P

?f. .0

(MG/L)

122
94 

106 
129 
123

118 
78 
230 
200 
150

84 
94 
94 
95

100

80 
80 
78 
60 
55

60 
40 
45 
98 

138

125 
172 
268 
259 
272

300 
312 
329 
898 
900

530 
282 
190 
172 
145

140 
323 
328 
342 
380

:: ::

(TONS)

140 
99 

102 
115 
101

91 
56 

157 
130 
91

39 
30 
30 
30 
31

24 
23 
21 
16 
14

14 
9.3 

10 
24 
36

36 
92

166 
120 
113

163 
190 
242 

1190 
1290

1580 
860 
564 
?57 
497

446 
321 
277 
259 
260



MINNESOTA RIVER BASIN 

05316500 REDWOOD RIVER NEAR REDWOOD FALLS, MINN. Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JUL

DATE

ME 
MEAN CON 

DISCHARGE TRA
(CFS) (MG

257 
233

154

N 
EN- 
IDN
L)

13

nn

05317000

LOAD
(TONS)

287

COTTONWOOD

MEAN 
DISCHARGE

DATE (CFS)

RIVER NEAR NEW ULM, MINIf.

118

MEAN 
CONCEN 
TRATION
(MG/L)

285

LOAD
(TONS)

91

DRAINAGE AREA. 1,280 sq mi, approximately.

TEMPERATURE <°C) OF WATER, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

h.rt ?.n 
ft.O t .0
4.0 0 . 0
4.0 0.0
4.0 0.0
f.,0

?.o

DATE 

OCT 1.......
OCT 2.......
OCT 3.......
OCT 4.......
OCT 5.......

OCT 7....... 
OCT 8.......
OCT 9.......
OCT 10.......

OCT 11..... ..

OCT 14.. ..... 
OCT 15.......

OCT 16.......
OCT 17..... ..
OCT 18....... 
OCT 19.......
OCT 20.......

OCT 22.......
OCT 23.......
OCT 24.......

::
1.0
--
--
--
--

SUSPENDED

MEAN
DISCHARGE

(CFS) 

1240
1150
1060
1050
972

864
797 
766
874

1220

1600
1520

1090 
1010

1420
4620
8910 

13000
12300

7380
5740
4250 
3420

::-~ -~ 
-

SEDIMENT,

MEAN
CONCEN
TRATION
fMG/L) 

139
150
60
87
91

88
85 
73
61
91

206 
160

215 
206

264
915
1275

652

395
370
361 
362

-- 0.0
0.0
o. o
0.0
0.0

-
HATER YEAR OCT01

LOAD
(TONS) 

465
466
457
530
501

439
39 8 
358
380
629

890 
65T
678 
633 
562

1010
13100
30700 
31000
21600

11800 
7870
5730
4140 
3340

11.0 1
1 1 . (' 1
in. ii  >
10.0 ?
10.0 1

1

f .7 1

ER 1968 TO

DATE 

OCT 26...
OCT 27...
OCT 28...
OCT 29...
OCT 30...

NOV 
NOV

NOV
NOV 
NOV 8,.. 
NOV 9...

NOV 1...
NOV 2...

NOV -4"!

NOV 15... 
NOV 16...
NOV 17...

4. '1 .0 

«. 1 H.O

H. 1 J . 0
0 . 17.i'
^ . 0 1 t . '1
y.o

,.4

SEPTEMBER 1969

MEAN
DISCHARGE

fCFS)

.'..'. 2470

.... 2140

.... 1870

.... 1530

.... 1410 

.... 1310

.... 1180

. ... 1120 

.... 1080

.... 1060 

.... 996

.... 958

.... 916

. ... 874

.... 836 

.... 800

. ... 734 

.... 720

.... 705

. . . . 702

?'.« 
?o. o
1 'J . 1 '
^r-.o
51.0
l-.o

^0.7

MEAN
CONCEN
TRATION
(MG/L) 

522
483

425
423

423
206 
171
169
155

163 
203
233 
230 
231

203
184
182

168

157 
135
131
174 
181

j_
 
- -

.M.I
--

"

LOAD
fTONSI 

4070
3220
2540
2150
1920

1750
784 
605
561
494

493 
591
667 
640 
621

525
455
429
409 
363

311 
262
249
330 
337



MINNESOTA RIVER BASIN 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 

DATE

NOV 21.......

NOV 23.......

NOV 28. ...... 
NOV 29.......

NOV 30....... 
DEC 1....... 
DEC 2.......

DEC 4.......

FEB 1.......

MAR 1

HAR 28.......

HAR 30....... 
MAR 31....... 
APR 1....... 
APR 2.......

APR 5....... 
APR S. ......

APR 12.......

APR 15.......

APR 18....... 
APR 19....... 
APR 20....... 
APR 21....... 
APR 22.......

APR 23.......
APR 24....... 
APR 25.......

APR 27.......

APR 29....... 
APR 30.......

HAY 3

MAY 7.......

MAY 9.......

MAY 11....... 
MAY 12.......

MEAN 
DISCHARGE 

(CFS)

564

633

537 
495

444 
426 
444

441

155

910

860 
840 
850 

1200

6350 
9660

27100

13600 

10000

6900 
6240

4600 
3980 
3480 
3040 
2660

2340 
2070 
1880

1630

1800 
1690

1390

1160

1110 
1070

MEAN 
CONCEN 
TRATION 
(MG/L)

176

158

151 
173

134 
134 
134

153

153

171

140 
116 
120 
240

920 
935

1350

817 

684

584 
448

454 
458 
510 
682 
680

495 
394 
302

340

300 
326

252

269

224 
208

LOAD 
(TONS)

268

270

219 
231

161 
154 
161

182

64

420

325 
263 
275 
778

15800 
24400

98000

30000 

18500

10900 
8420

5640 
4920 
4790 
5600 
4880

3130 
2200 
1530

1500

1460 
1490

946

842

671 
601

MAY
MAY

MAY 
MAY 
MAY

MAY

MAY

MAY

MAY 
MAY

MAY 
MAY 
MAY

JUN

JUN

JUN

JUN

JUL

JUL 
JUL 
JUL

JUL 
JUL

JUL

JUL 
JUL

JUL

JUL

JUL

AUG 
AUG

AUG 
AUG

SFP

DATE

15....... 
16 ....... 
17.......

19 .......

21.... ...

24.......

26....... 
27.... ...

28....... 
29.... ... 
30 .......

1.......

5.......

9.......

4.......

1.......

9. ......
10....... 
11.......

14 ....... 
15.......

17. ......

19 .......
20

24.......

27.......

30 .......

3....... 
4.......

16 ....... 
23. ......

27.......

MEAN

(CFS)

804 
752 
696

624

662

688

631 
582

534 
492 
444

402

322

270

261

863

350 
240 
060

645 
564

465

1000 
1170

540

471

355

263
242

111 
116

45

MEAN 
CONCEN-

(MG/L) 
234

196 
196 
182

182

144

151

142 
175

142 
150 
157

145

158

185

174

452

354 
446 
438

271 
312

356

376 
365

254

270

216

213 
224

163 
169

82

( TONS )

425 
398 
342

307

257

280

242 
275

205 
199 
188

157

137

135

123

1050

1290 
1490 
1250

472 
475

447

1020 
1150

370

343

207

151 
146

49 
53

10



CANNON RIVER BASIN

05353800 STRAIGHT RIVER NEAR FARIBAULT, MINK. 

LOCATION. Lat 44°15'29", long 93°13'51", in WJSEj sec.9, T.109 M. , R.20 VI, Rice County,

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969 (partial-record sts 
Water temperatures: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

TEMPERATURE <«C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

nci a........

nor ia.. ......

MAR 23........

MAR 25........

MAR 28........

MAR 31........

APR 2........ 
APR 3........ 
APR 4........ 
APR 5........

APR ft........ 
APR 7........

SUSPENDED SEDIMENT, WATER YEAR t 

MEAN 
MEAN CONCEN- 

DISCHARGE TRATION LOAD 
(CFS) (MG/LI (TONSl 

269 124 90 
2fl2 210 Ift7 
729 1330 1400 
1360 574 2110 
1350 343 1250

HftO 232 727 
924 163 407 
762 161 331 
662 164 203 
804 203 441

1990 803 4560 
2080 353 2020 
1910 19R 1020 
1660 221 990 
1380 205 764

11*0 171 526 
91fl 135 335 
565 102 156 
525 124 176 
485 95 124

45R 90 111 
264 7S 56 
114 141 43 
103 184 51 
82 3R 8.4 

2300 538 3340 
2650 908 6500 
3810 R23 8470 
3680 436 4330 
3060 366 3020

3140 399 3380 
2730 400 2950 
1890 239 1250 
1460 166 654 
1210 159 519

1000 1R9 510 
1350 384 1400 
2240 476 28HO 
33RO 49R 4540 
3120 320 2700

2530 221 1510 
2200 360 2390 
2120 688 4340 
1980 203 1090 
1650 151 673

1430 156 602 
1180 120 382 
995 86 231 
864 112 261 
1030 141 392

JCTOBER 1968 TO SEPT 

DATE

APR 19........

APR 2ft........ 
APR 27........ 
APR 28........ 
APR 29........

MAY 26........ 

MAY 27........

MBER 1969 
MEAN 

MEAN CONCEN-

(CFSI 

1130 
1070 
912 
774 
651

560 
480 
426 
382 
350

310 
296 
296 
282 
256

252 
467 
404 
354 
359

336 
296. 
256 
377 
323 
305 
269 
248 
213 
192

269 
146 
143 
202 
323

368 
318 
470 
490 
500

460 
250 
230 
220 
220

220 
240 
320 
510 
77 
40

(NG/L) 

103 
105 
120 
3RD 
144

116 
103 
101 
10R 
92

95 
95 
76 
77 
73

67 
304 
154 
122 
86

67 
104 
103 
72 
99 
11* 
112 
104 
95 
124

202 
152 
152 
203
256

211 
232 
257 
266 
233

294 
200 
173 
72 
31

1* 
22 
29 
56 
66 
50

(TONS) 
314 
303 
295 
794 
253

175 
133 
116 
111 
H7

80 
76 
61 
59 
50

46 
383 
168 
117 
S3

61 
S3 
71 
73 
86 
94 
81 
70 
55 
64

147 
60 
58 

111 
223

210 
199 
326 
352 
315

365 
135 
107 
102 
7B

6R 
79 
111 
215 
1* 
5



 "» ROOT RIVER DASIN

05384000 ROOT RIVER NEAR LANES8OHO, MINN. 

LOCATIOK. Lat 43'44'58", long 91°58'43", in sec.l, T.103 N. , R.10 t., Fillmore County, on left bank 0.5 mile up-

DRAINAGE AREA. 615 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969 (partial-record station). 
Sediment records: October 1968 to September 1969 (partial-record station).

SUSPENDED SEDIMENT» HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

M^R "........ 14M1 !?;> hVrt

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION! WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

05385000 ROOT RIVER NEAR HOUSTON, MINK.

LOCATION.--Lat 43°46'05", long 91°35'll", in sec.32, T.104 N., R.6 w., Houston County, on right bank 1 mile west 
of Houston and 2.5 miles upstream from South Fork.

DRAINAGE AREA.--1,270 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (partial-record station). 
Water temperatures: Otteber 1968 to September 1969 (partial-record station). 
Sediment records: Octofe&r 1968 to September 1969 (partial-record station).

TEMPERATURE 1<>C> OF WATER 7 WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969



ROOT RIVER BASIN 

05385000 ROOT RIVER NEAR HOUSTON, MINK.--Continued

PATE 

NOV 13, 1968

JAN 21, 1969

MAR 21......

MAR 23......

MAR 27......

MAR 29...... 
MAR 30......

APR 1......

APR 3......

APR 6......

APR 17......

APR 19......

SUSPENDS

MEAN 
DISCHARGE 

(CFS)

317

308

1920

2650

3020 
2240

1360

1180

1420

4020

1200

1140

SUSPENDED-SEDIMENT DISCHARGE MEASUI

WATER 
TEMP-

DATE TIMF

JUN 27...... 1S30

TURE DISCHARG 
1 C) (CFS)

11.0 1110

;D SEDIMENT, 

MEAN 
CONCEN 
TRATION 
(MG/U

21 
101 
35 

130 
70 

2760 
1100 
1620 
3090 
1620

1070 
860 
430 
160 
400 
330 
175 
170 
336

, WATER YEAR QC

LOAD 
(TONS)

18 
68 
23 

108 
59 

14300 
4810 

12900 
34000 
17800

8720 
5200 
2220 
1600 
1470 
1110 
558 
528 

1430

3560 7500 
1290 14500 
770 5360 
530 3090 
450 2360

446 2300 
443 2030 
345 1350 
280 960 
250 783 
250 736 
305 873 
280 907 
230 720 
300 1110

165 310 
240 586

IEMENTS AND PARTICLE-SIZE

SUSPENDED 
CONCBN- SEDIMENT PERCEN

E TRAT10N DISCHARGE 
IMG/L) 1 TONS/DAY) .002 .

4250 21000 41

TOBER 1968 TO 

DATE

JUN 30....,

JUL 3....,

JUL 5....,

JUL 7....

JUL 9....

DISTRIBUTION,

004 .OOfl .Olf-

54 61 Rl

SEPTEMBER 1969

MEAN 
DISCHARGE 

(CFS)

695

, . . . 2310 
.... 339(1

,... 1890
. ... 154(1

.... 1210

. ... 1020

.... 990

WATER YEAR OCTI

.031 .062 .I2b

13 1h 17

MEAN 
CONCEN 
TRATION 
(MG/L)

450 
480 
300 
165 
65 

137 
330 

1050

4670

1820 
2280

1160 
600

380 
260 

1450 
1180

350 
260 
260 
235 
235

240 
300 
330 
270 

3920 
2360 
480 
37(1 
320 
350

112 
61

3BER 1968

,2-JO .^00

1R

LOAD 
(TONS)

1000 
1010 
591 
310 
93 

158 
486 

3320

48300

11700 
20900

5920 
2490

1240 
772 
3990 
3(160

936 
702
716 
600 
552

554 
721 
820 
670 

47100 
22300 
2010 
1290 
976 
983

154 
60

TO SEPTEMBER 1969 

METHOD
ANilV- 

1.00 2.00 SIS

DBS KOINES RIVER BASIN 

05476000 TOST FORK DBS HOINES RIVER AT JACKSON, HIHH.

LOCATION.--Lat 43°37'10", long 94°59'10", in SEjSW} sec.24, T.102 N., R.35 W., Jackson County, c 
storage room of city powerplant in Jackson.

DRAIHAGE AREA.--1,220 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (partial-record station). 
Water temperatures: October 1968 to September 1969 (partial-record sttation). 
Sediment records: October 1968 to September 1969 (partial-record station).

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969



DES MOIHES RIVER BASIN

05476000 VEST FORK DES HO IKES RIVER AT JACKSON, HINN. --Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

oc .......
OC .......
DC .......
OC .......
DC .......

DC .......
OC .......
OC 8.......

OC 10.......

OC 11.......
OC 12.......
OC 13.......
OC 14.......
OCT 15.......

OCT 16.......

OCT 19.......
OCT 20.......

OCT 21.......
OCT 22.......

OCT 24.......
OCT 25.......

OCT 26.......
OCT 27.......
OCT 28......
OCT 29.......
OCT 30......

NOV 1......
NOV 2......
NOV 3.......

NOV 5......

NOV 7......
NOV 8......

NOV 10......

NOV 12......

NOV 14......

NOV 16......

NOV 18......

MEAN

(CFS)

362
342
337
316
305

313
318
318
362
409

444
438
426
426
429

521
1150
1880
2460
2250

2130
2440

2760
2600

2430
2300
2160
1990
1860

1780
1710
1620
1520
1480

1420
1370

1230
1200

1180
1130
1080
1030

946
907

8S1

MEAN 
CONCEN-

(M6/L)

51
58
55
38
31

26
26
43
47
41

44
40
71
55
56

80
309
463
333
139

127
176

140
106

84
64
52
47
33

33
32
44
96
45

28
28
41
58
35

19
20
30
44
26

23
18
21
20
27

(TONS)

50

50
32
26

22
22
37
46
45

53
47
82
63
65

112
959

2350
2210
844

730
1150

1040
744

551
397
303
252
166

158
148
192
393
180

107
104
145
193
113

60
61
87

122
70

59
44
51
49
62

DATE

MAR 31........

APR 4
APR 5

APR 7
APR 8 *

APR 2........ 
APR 3........ 
APR 4........
APR 5
APR 6........

MEAN

(CFS)

440

2700

11700

15100 
13400 
11400

8800

MEAN 
CONCEN-

(MG/U

17

225

458

391 
251 
188

98

(TONS)

14

20

1640

14500

15900 
9080 
5790

2330



DES MOINES RIVER BASIN

DATE

APR 17..... 
Ap R 18..... 
APR 19.,,. 
APR 20..... 
APR SI.....

APR 22.... 
APR 23.... 
APR 24.....; 
APR 25... 
APR 26.....;

APR 27..... 
APR 28...
APR 29. . 
APR SO....'."
MAY i......

MAY 2.......
MAY 3.
MAY 4.. ""
MAY 5. "   MAV 6...;;;;
"AY 7. .MAY 8..""" 

MAY  ). ""
MAY 10...""
MAY 11.....;; 

MAY 12.....
MAY 13..... '
MAY 14.... ' 
MAY 15.... ' 
MAV 16-.....'.'

"AY 17.... 
MAY 18.... "
MAY i9..
MAY 20...""
MAY 21.....;;
MAY 22... 
"AY 23....'"
MAY 24.... " 
MAY 25.... "M* y 26....;;;

MAY 27... 
MAY 28.
MAY 29..
MAY 30..."""
MAY 3i....;;;
JUN 1.. 
JUN 2... '" 
JUN 3.. ""
JUN 4..'""
JUN 5..;;;;;
JUN 6..
J UN 11....*"
JUN 17....." 
JUN 18... " 
JUN 19..

SUSPENDED SED

MEAN murci 
"iscH« PE ? «| 

(CFSI CMri/L

7760 102 
6860 7? 
6140 93 
5580 70 
5120 12??

4570 74" 33: 8eo° -
3480 95 
3250 63

3080 54
2880 s * 
2680 102

151° 153
2390 130

2260 117
2130 HI
2010 94 
1900 i? 
"30 H

1720 108 
1620 12 ,

"°° 131 
1430 83 
1340 6 4

1270 67

"80 66 
1100 39 
1020 44 
'63 46

933 41874 r7
841 44 
838 =7 

8 18 so

8811 7°
811 66 
  63 
745 64 
7°2 62

676 59
633 s 5
587 5* 
534 *, 
«&

486 75 

4" 86
406 9 ,

107 
342 105

318 103
297 43 
242 35 
244 11
"3 ll

IMENT, WATER y,

M- 

pN LOAD
1 I TONS )

2140 
1410 
1540 
1050 
1670

913 
1180 

805 
893 
728

449 
529 
738 

1040 
839

714
817 
510 
390 
316

502
534 
530 
320 
232

230 
210 
116 
121 
120

103
87

100 
197 
177

155 
144 
132 
129 
118

108
94 
90 
89
88 

98
108
105
104 
97

34 
23
28 
29

EAR OCTOBER 1968

DA1

JUN 20.. 
JUN 21 . . 
JUN 22.. 
JUN 23.. 
JUN 24..

JUN 25.. 
JUN 26.. 
JUN 27... 
JUN 28... 
JUN 29...

JUN 30.. 
JUL 1... 
JUL 2... 
JUL }..JUL 4...;
JUL 5....
JUL 6.. 
JUL 7... 
JUL 8.. 
JUL 9....

JUL 10....

JUL 11.... 
JUL 12....; 
JUL 13.... 
JUL 14.....

JUL is.....
J UL 16... 
J UL 17... 
JUL 18.... 
JUL 19.....

JUL 20....
JUL 21.....' 
JUL 22... ' 
JUL 23... ' 
JUL 24... ..."

JUL 25... 
JUL 26...." 
JUL 27... ' 
JUL 28.... "JUL 29.....;;
JUL 30.....
JUL 31.... '
AUK i..
AUK 2...'""
AUK j. ..;;;;
AUG 4. . .
AUC- 5.. ""
AUn 6... '" 
AUK 7. . .AUK 8...;;;;
Aun 9...
AUfi 10... " " 
AUG 11....'"
SEP 7.

 " > *.IH«.-. Continued 

T0 SEPTEMBER 1969

MEAN C^»
DISCH« RE  "  

(CFS > (MG/LI

      226 49 
'     212 IB 
      210 ?!
;     210 ll
      210 44 

      432 qg

::;;; ?9 ° uzIII i29
511 151 

' " ' 2800 93.5

'    1610 262isio ";
1730 HI 
2950 240
3970 1*1

4250 92 
4080 ei 
3740 6 4 
3590 ££
3220 6 °

2930 90 
2690 122 
2430 II 
2200 44 
2030 49

1890 50 
1770 ll 
1650 55 

15*° 60 
1490 50

1410 47 
1330 49 
1240 48 
1180 45 
1110 sl

1050 13 4 
1010 87970 ?;
900 57 
808 62

748 90

674^ 144 643 176

HI 153 
512 109

4*« 65 
412 76

f87 138 
356 97
332 74

302 7 , 

III
 

1- 

>N LOAD 
(TONS)

30 
27 
24 
23 
25

114 
178 
190 
208

8100

1140 
730 
892

1910
1910

1060 
892 
646
872 
539

775 
886 
341 
261 
268

252
253 
245 
256 
201

179
176 
161 
143
168

380 
237 
194 
138
135

182 
276
306 
234 
151

31
84

144
93
66 

62
76 

106



WATER-QUALITY STUDY IN IOWA RIVER BASIN

stream before 
ticeably aera

SITE 1.-

aeration, and 
ted.

-IOWA RIVER 175
20 FEET FROM THE RIGHT BANK

DATE

OCT. 1, 196

OCT 2...

SITE 2
WATER PLANT

OCT. 1, 196

OCT 2...

SITE 3
STREAM FROM

OCT. If 196

OCT 2...

TIME

B 0935
1055
1200
1325
1425
1550
16*0
1800
1905
2020
2140
2305
0050
0250
0425
0605
0915

  IOWA RIVER 3
INTAKE, ABOUT

3 0925
1100
1212
1334
1435
1600
1655
1815
1915
2030
2150
2315
0105
0300
0440
0618
0925

(3) a small tributary near

FEET DOWNSTREAM FROM THE
AT GAGING STATION 05454500

W
T
P

PIS- A
CHARGE (

160 2
2
2
2
2
2
2
2
2
2
2
2

158 2
2
2
2
2

,000 FEET UPSTRE
<!0 FEET FROM THE

2
2
2
2
2
2
2
2
2
2
2

TER
M-
R-
URE
C)

.5

.5

.0

.0

.0

.5

.5

.0

.0

.0

.5

.0

.5

.5

.5

.0

.0

rioTof 10. flo;
(2) the same

3URLINGTON STREET DAM, IOWA CITY, IOWA ABOUT

DI<
SOLV

PH OXYC

PER-
ED CENT
EN SATU-

(MG/L) RATION

SPECI
FIC

COND
UCTANCE
(MICRO-
MHOS
25° C)

8.9 9.4 104   
  

   9.6
8.4 9.C
   9.£
   9.<
   9.6
8.4 9.'
   9.<
   9.<
   9.C

9.<
8.4 8.'
   8.6

8.
8.5

  
106
100
109
106
107
104
104
107
101
102
93
96
94
  

  
_  
430
  
  
  
420
_  
  
  
  _
430
  
  
430

   9.0 100   

M FROM BURLINGTON STREET DAM, IOWA CITY,
LEFT BANK

.0

.0

.0

.0

.0

.0

.0

.0

.0

.5

.0
20.0
20.0
20.0
20.0
20.0
20.0

IOWA AT CITY

8.7 0.3 112
  o.<
   l.l
8.4 l.<

i.e--- i ,
i.

e.s i.,
   O.f
  o.<

0.£
0.

8.4 0.'
   8.t

8.
8.2 9.
   9.

115
122
132
134
127

) 125
124
120
115
117
117
114
93
96

100
106

 RALSTON CREEK AT UPSTREAM END OF CULVERT ON U. S. HIGHWAY 6 BY-PASS,
MOUTH IN IOWA

3 0945
1115
1225
1348
1445
1615
1715
1825
1930
2040
2200
2330
0120
0310
0455
0635
0735
0905
1010

CITY, IOWA.

16.5
18.0
19.5
22.0
24.5
23.5
23.5
22.0
22.0
20.0
20.0
19.0
18.5
18.5
18.0
18.0
17.0
17.0
18.0

8.1 5.
   9.
   1 .
8.0 2.
   3.
   3.

3.
8.1 2.
   8.
-   4  
   2.
   1.
7.7 1.
   0.
   0.
7.6 0.
   1.
   2 .

55
97

118
141
159
157
154
136
98
48
30
19
13
8.4
9.4
9.4

12.4
21

  
  
425
  
  _
  
425
___
  
_  
  
425
  
  _
420
  

500 FEET UP-

1300
  
  

1270
  

  -
890
  
_  
  
_  
710
900
  
960
  
  

   3.8 40   



WATER-QUALITY STUDY OF BASE FLOW IN GRAND HIVEH BASIN

mental low -flow measui

STATION NAME

STANZEL, IOWA.

NINE MILE CREEK AT
HEBRON, IOWA.

THOMPSON RIVER NEAR

AFTON, IOWA. 

THAYER, IOW«..

AFTON, IOWA. 

HOPEVILLE. IOWA. 

HOPEVILLE, IOWA.
SAND CREEK AT

LONG CREEK ABOVE
VAN WERT, IOWA.

DECATUR CITY, IOWA

DECATUR CITY, IOWA.

 ements, of this repo;

DRAIN
AGE
AREA
(SO MI ) DATE

OCT 17 
SEPT 22

37.5 OCT 16
SEPT 22

130 OCT 16

SEPT 22

OCT 17 

SEPT 22

32.3 OCT 16

58.4 OCT 16

SEPT 23

ft.

DIS
CHARGE
(CFS)

1.65
0.051
2.10
0.380

22.3

0.021

U.021

0.153

TIME

1300 
1030
1210
1200
1520

1330

1UOO 

1200

1140

1500

1045

SPECI 
FIC 
COND
UCTANCE
(MICRO-
MHOS
25° C)

2000 
520
440
490
1850

600 

590

520

470

410

550

TOTAL 
COLI- 

WATER FORM
TEM- (COLO-
PER- NIES
ATURE PH PER
(«C) 100 ML)

15.5 8.0 950 
20.0 8.5
1«.5 7.5   
19.0 8.4   -
19.0 7.8

20.5 8.3

   7.4    

18.5 7.3   

20.5 7.6 
20.0 8.2 
19.5 8.3   

20.0 7.5   

21.5 7.4   -

18.5 8.4   

DIS
SOLVED
OXYGEN
(MG/L)

5.6 
11.8
  
  

10.4

3.2

:::
 
 

10.0



324 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN INDIANA

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEARS OCTOBER 1967 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE I C, CHEMICALLY DISPERSED! N, IN NATIVE WATER! P, PIPETi S, SIEVE!

V, VISUAL ACCUMULATION TUBE! W, IN DISTILLED WATER)

WATER PARTICLE SIZE
T6M- METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS I INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

DATE TIME (°C> (CFS) (MG/L) ITONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

ILLINOIS RIVER BASIN 

05524500 IRIQUOIS RIVER NEAR FORESMAN (LAT 40 52 14 LONG 087 18 24)

JUL 10 1968 1210 24.0 288 80 62 31 43 58 79 88 92 96 100       SBWC
OCT 10..... 1230 -- 55 110 16
JAN 31 1969 1040   3080 112 931
FEB 12..... 1430   380 T5 77
MAY 08..... 1420   327 123 109
JUN 26..... 1700   362 97 95
AUG 19..... 1200   76 148 30

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN ILLINOIS 

SPECIFIC CONDUCTANCE IMICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

WATER SPECIFIC WATER SPECIFIC
T6M- CON- TEM- CON-

DIS- PERA- DUCTANCE DIS- PERA- DUCTANCE
CHARGE TURE (MICRO- CHARGE TURE IMICRO-

D»TE TIME ICFS) IDEG C) MHOS) DATE TIME ICFS) (DEC C) MHOS)

GALENA RIVER BASIN 

05415500 EAST FORK GALENA RIVER AT COUNCIL HILL (LAT 42 28 06 LONG 90 20 20)

OCT 28 1600 4.09 7 1110 JUN 3 1155 6.44 12 750
DEC 5 1535 3.65 0 930 JUN 27 0955 73.8 19   
JAN 15 1025 5.06 0 1000 JUN 30 1525 32.1 23 650
FEB 25 1155 14.8 1 485 JUL 22 1640 9.99 25 750
APR 3 1725 10.4 10 750 AUG 14 1135 5.84 24 890
APR 30 1240 9.73 12 800



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

D1S-
IE CHARGE

>0 2.85

!5 2.06 

FORK BLUE EARTH RIVER

SPECI
FIC

COND
UCTANCE
(MICRO-
MHOS
25° C)

MINNESOTA

780

WATER
TEM
PER
ATURE PH
(»C) (UNITS)

RIVER BASIN

16.0   

860 16.0    

BELOW MINNESOTA-IOWA STATE LINE (LAT

TOTAL
COLI-
FORM
(COLO
NIES
PER
100 ML)

__

DIS
SOLVED
OXYGEN
(MG/LI

  SEPT 22... 1050 

05317 

SEPT 22... 1125

RK BLUE EARTH RIVER B 

SEPT 22... 1000 3.94 950 16.5

UPPER IOWA RIVER BASIN

05387300 UPPER IOWA RIVER AT CHESTERt IOWA (LAT 43 30 00 LONG 92 22 00) 

SEPT 22... 1235 16.1 430 18.0 8.6   

05387400 UPPER IOWA RIVER NEAR KENDALVILLE, IOWA (LAT 43 28 00 LONG 92 02 00) 

SEPT 22... 1435 63.4 480 16.5 8.4   

05388100 CANOE CREEK NEAR DECORAH, IOWA (LAT 43 21 00 LONG 91 41 00) 

SEPT 23... 0810 20.1 550 15.0 8.3

05388300 BEAR CREEK NEAR HIGHLANDVRLE, IOWA (LAT 43 27 00 LONG 91 37 00) 

SEPT 23... 0935 23.1 540 13.0 8.3

VILLAGE CREEK BASIN

05388350 VILLAGE CREEK AT VILLAGE CREEK, IOWA (LAT 43 19 00 LONG 91 14 00) 

SEPT 23... 1120 22.3 480 15.0 8.4   

YELLOW RIVER BASIN

05388800 YELLOW RIVER AT MYRON, IOWA (LAT 43 10 00 LONG 91 32 00) 

SEPT 23... 1315 10.8 740 14.5 7.9

05389000 YELLOW RIVER AT ION, IOWA (LAT 43 07 00 LONG 91 16 00) 

SEPT 23... 1435 63.1 600 15.5 8.4 

LITTLE MAQUOKETA RIVER BASIN

SEPT 23... 1700 2.19 590 16.5 8.7   

MAQUOKETA RIVER BASIN

05416300 MAQUOKETA RIVER NEAR DUNDEE, IOWA (LAT 42 36 55 LONG 91 33 44) 

SEPT 22... 1200 20.1 500 16.0 8.0

05416400 SOUTH FORK MAQUOKETA RIVER NEAR DUNDEE, IOWA (LAT 42 36 08 LONG 91 35 13) 

SEPT 22... 1030 8.06 500 16.0 7.8   

05417540 PLUM CREEK NEAR EARLVILLE, IOWA (LAT 42 26 04 LONG 91 13 58) 

SEPT 23... 0800 25.3 510 15.5 8.0   

05417560 MAQUOKETA RIVER NEAR HOPKINTON, IOWA (LAT 42 22 00 LONG 91 16 00) 

SEPT 22... 1620 216. 490 19.0 8.1   

U5417580 BUCK CREEK NEAR HOPKINTON, IOWA (LAT 42 21 00 LONG 91 17 00) 

SEPT 22... 1725 16.2 490 18.0 7.9   

05417600 MAQUOKETA RIVER NEAR SCOTCH GROVE, IOWA (LAT 42 12 00 LONG 91 01 00) 

SEPT 23... 1315 310. 520 18.5 8.1

05418100 NORTH FORK MAQUOKETA RIVER AT DYERSVILLE, IOWA (LAT 42 29 05 LONG 91 07 26) 

SEPT 23... 1020 25.1 600 15.5 7.8   

05418200 HHITEWATER CREEK AT FILLMORE, IOWA (LAT 42 19 07 LONG 90 55 26 ) 

SEPT 23... 1145 36.2 590 18.0 8.1

05418300 LYTLE CREEK NEAR BERNARD, IOWA (LAT 42 17 57 LONG 90 46 56) 

SEPT 24... 0810 18.6 590 14.0 8.2   

05418350 LYTLE CREEK NEAR FULTON, IOWA (LAT 42 12 00 LONG 90 45 00) 

SEPT 24... 0930 44.3 600 14.0 8.3



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA 

CHEMICAL ANALYSE?, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SPECI- TOTAL
FIC COLI-

COND- WATER FORM
UCTANCE TEM- (COLD- DIS-
(MICRO- PER- NIES SOLVED

J)ATF TTMC ?^orc «°S ATURE PH PER OXY6E N 
£ATE TIME CHARGE 25°C) (°C) (UNITS) 100 ML) (MG/L)

MAQUOKETA RIVER BASIN CONTINUED

05418400 NORTH FORK MAOUOKETA RIVER NEAR FULTON, IOWA (LAT 42 11 00 LONG 90 44 00) 

SEPT 24... 1055 206. 590 14.5 8.4      

05418650 DEEP CREEK NEAR CHARLOTTE, IOWA (LAT 42 00 00 LONG 90 24 00) 

SEPT 23... 1645 10.0 650 1B.O 7.9      

05418700 DEEP CREEK NEAR PRESTON, IOWA (LAT 42 03 00 LONG 90 26 00) 

SEPT 23... 1545 15.0 680 18.0 7.8      

ELK RIVER BASIN

05420300 ELK RIVER NEAR ALMONT, IOWA (LAJ 42 00 39 LONG 90 12 05)

SEPT 23... 1745 15.3 690 18.0 8.2      

DES MOINES RIVER BASIN

05476550 JACK CREEK NEAR RINGSTED, IDWA (LAT 43 16 00 LONG 94 38 00) 

SEPT 22... 1615 7.72 690 16.5         

05476600 SILVER CREEK NEAR EMMETTSBURG, IOWA (LAT 43 06 00 LONG 94 43 00) 

SEPT 23... 1100 16.8 75p 14.5  -      

05476650 CYLINDER CREEK NEAR RODMAN, IOWA (LAT 43 02 00 LONG 94 34 00) 

SEPT 23... 1145 11.2 880 14.5   

05476700 PRAIRIE CREEK NEAR WEST BEND, IOWA (LAT 42 55 00 LONG 94 27 00) 

SEPT 23... I<i45 3.33 790 13.5         

05476720 BEAVER CREEK NEAR ROLFE, IOWA (LAT 42 50 00 LONG 94 <I8 00) 

SEPT 23... 0905 8.98 800 14.5         

05476740 PILOT CREEK NEAR ROLFE, IOWA (LAT 42 49 00 LONG 94 27 00) 

SEPT 23... 0830 10.3 880 14.5         

05477600 EAST FORK DES MOINES RIVER NEAR DOLLIVER, IOWA (LAT 43 28 00 LONG 94 35 00) 

SEPT 22... 1535 0.098 515 16.5         

05477700 EAST FORK IES MOINES RIVER NEAR SWEA CITY, IOWA (LAT 43 19 00 LONG 94 25 00) 

SEPT 22... 1450 3.03 605 16.5         

05477800 MUD CREEK AT BANCROFT, IOWA (LAT 43 18 00 LONG 94 12 00) 

SEPT 22... 1405 1.82 1010 16.0         

05478050 BUFFALO CREEK NEAR TITONKA, IOWA (LAT 43 14 00 LONG 93 59 00) 

SEPT 22... 1315 0.17 670 16.0         

054Y8100 NORTH BUFFALO CREEK NEAR BUFFALO CENTER, IOWA (LAT 43 19 00 LONG 93 58 00) 

SEPT 22... 1245 1.48 695 16.0         

05478150 BLACK CAT CREEK NEAR LONE ROCK, IOWA tLAT 43 12 00 LONG 94 20 00) 

SEPT 23... 0945 3.60 850 14.5         

05478200 BLACK CAT CREEK NEAR ALGONA, IOWA (LAT 43 08 00 LONG 94 14 00) 

SEPT 23.., 0835 7.29 760 14.5   

05478350 LOTTS CREEK NEAR WEST BEND, IOWA (LAT 43 58 00 LONG 94 23 00) 

SEPT 23... 1330 7.93 1200 14.5   

05478400 LOTTS CREEK AT LIVERMORE, IOWA (LAT 42 52 00 LONG 94 11 00) 

SEPT 23... 1415 11.9 790 14.5   

05479600 LIZARP CREEK NEAR PALMER, IOWA (LAT 42 39 00 LONG 94 30 00) 

SEPT 23... 1055 3.03 1140 15.5         

05479800 NORTH BRANCH LIZARD CREEK NEAR HAVELOCK, IOWA (LAT 42 48 00 LONG 94 40 00) 

SEPT 23... 1000 6.58 710 14.5         

05479900 LIZARD CREEK NEAR GILMORE CITY, IOWA (LAT 42 38 00 LONG 94 28 00) 

SEPT 23... 1130 12.2 710 15.5   



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA 

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SPECI- TOTAL
FIC COLI-

COND- WATER FORM
UCTANCE TEM- (COLD- DIS-
(MICRO- PER- NIES SOLVED

DIS- MHOS ATURE PH PER OXYGEN
DATE TIME CHARGE 25° C) <°C1 (UNITS! 100 ML) (HG/L)

DES MOINES RIVER BASIN CONTINUED

05*80100 SOUTH BRANCH LIZARD CREEK NEAR PALMER, IOWA <LAT 42 35 00 LONG 94 32 00) 

SEPT 23... 1240 1.36 720 16.5          

05480300 SOUTH BRANCH LIZARD CREEK NEAR FORT DODGE, IOWA (LAT 42 29 50 LONG 94 13 591 

SEPT 23... 1435 8.25 600 19.5         

05480620 BRUSHY CREEK NEAR HOMER, IOWA (LAT 42 23 00 LONG 93 59 00) 

SEPT 22... 0825    680 18.0

05480660 BOONE RIVER NEAR KANAWHA, IOWA (LAT 42 55 00 LONG 93 53 00) 

SEPT 22... 1440 1.98 730 20.0         

05480700 BOONE RIVER NEAR RENWICKi IOWA (LAT 42 53 00 LONG 93 55 00) 

SEPT 22... 1405 3.84 780 21.0        -

05480720 PRAIRIE CREEK NEAR LUVERNE, IOWA (LAT 42 57 00 LONG 94 05 00) 

SEPT 22... 1515 2.82 780 21.0   

05480760 PRAIRIE CREEK NEAR RENWICK, IOWA (LAT 42 52 00 LONG 93 59 00) 

SEPT 22... 1600 3.47 750 19.0         

05480810 OTTER CREEK NEAR GOLDFIELD, IOWA (LAT 42 47 00 LONG 93 53 00) 

SEPT 22... 1330 1.36 720 20.0         

05480820 BOONE RIVER NEAR GOLDFIELD, IOWA (LAT 42 43 00 LONG 93 57 001 

SEPT 22... 1240 10.3 750 19.0         

05480860 EAGLE CREEK NEAR EAGLE GROVE, IOWA (LAT 42 42 00 LONG 93 49 00) 

SEPT 22... 1140 2.27 750 20.5   

05480900 EAGLE CREEK NEAR WOOLSTOCK, IOWA (LAT 42 34 00 LONG 93 51 00) 

SEPT 22... 1025 3.58 775 18.5         

05480940 WHITE FOX CREEK NEAR WOOLSTOCK, IOWA (LAT 42 36 00 LONG 93 45 00) 

SEPT 22... 1105 5.70 760 1B.O         

05480980 WHITE FOX CREEK AT WEBSTER CITY, IOWA (LAT 42 30 00 LONG 93 48 00) 

SEPT 22... 0955 10.1 650 18.0

05481600 BIG CREEK AT POLK CITY, IOWA (LAT 41 46 00 LONG 93 42 00) 

SEPT 24... 1050 7.15 750 13.0 8.4

SEPT 24... 0855 8.44 875 11.0 8.3      

05481800 BEAVER CREEK NEAR BERKLEY, IOWA (LAT 41 55 00 LONfe 94 06 00] 

SEPT 24... 0945 14.9 900 12.0 8.4      

05481900 BEAVER CREEK AT GRANGER, IOWA (LAT 41 45 00 LONG 93 51 01) 

SEPT 24... 1050 22.1 750 15.5 8.5    - 

05485600 FOURMILE CREEK NEAR ANKENY, IOWA (LAT 41 35 54 LONG 93 34 21) 

SEPT 24... 1010 1.43 1010 13.0 8.4      

05485650 FOURMILE CREEK AT DES MOINES, IOWA (LAT 41 36 03 LONG 93 31 47) 

SEPT 24.,. 0820 3.77 1200 11.0 8.2      



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

DATE

JUL 01 
29

NOV 06
DEC 10
JAN 14 
ffS 18

MAR 26
JUL 01

JUL 01
29

NOV 06
DEC 10
JAN 14
FEB 18

DEC 10
MAR 26
JUL 01

SPE-
D1S- NON- C1FIC

DIS- MAG- ALKA- SOLVED CAR- COLOR ORTHO CON-
SOLVED NE- UNITY FLUO- ALUM- BONATE (PLAT1- PHOS- DUCT-

DIS- IRON S1UM AS RIDE INUM HARD- NUM- PHATE ANCE

RED RIVER OF THE NORTH BASIN

05033800 CAMPBELL CREEK NEAR DETROIT LAKES (LAT 46 53 29 LONG 095 51 571

.11 115 35 7.8 284 .4 419 20 50 .06 538

3.7   37 7.8 328 .3 200 32 14 .09 657
2.0   38 8.1 269 .2 100 22 4 .07 553

1.8 70 38 8.2 295 .3 1500 22 4 .06 653

1.5 160 40 8.0 329 .2 2700 39 8 .04 714
.06 62 33 8.0 285 .3 339 0 27 .08 517

DIS- DIS
SOLVED SOL-

SODIUM SOLIDS VED-
CAR- AD- (RESI- PHOS- PHOS- CAL-

(NA) (C03) (504) (N03) (B) T10N 1BO°C) (P04> (P> (SI02) (CA)

05033800 CAMPBELL CREEK NEAR DETROIT LAKES (LAT 46 53 29 LONG 095 51 57)

2.0 0 36 2.0 43 .1 327   .03 12 56
1.6 0 25 .0 69 .0 373   .04 23 65

05033900 PELICAN RIVER AT DETROIT LAKES (LAT 46 48 37 LONG 095 49 421

7.5 0 44 .3 50 .2 422 .16   23 84
8.5 0 37 2.3 50 .2 350   .03 28 55
9.0 0 39 2.1 80 .2 408   .03 25 83
13 0 46 2.3 30 .3 418   .04 28 65

5.8 0 22 .0 50 .1 461   .03 28 102
8.2 0 31 .3 30 .2 423   .03 26 82
5.8 0 7.2 .2 49 .1 311   .03 3.2 60

DIS

SOLVED
SOLIDS

BICAR- CHLO- HARD- (SUM OF
BONATE RIDE NITRATE NESS TEMPER- CONST1-
(HC03) (CD (N) (CA.MG) ATURE TUENTS)

05033800 CAMPBELL CREEK NEAR DETROIT LAKES (LAT 46 53 29 LONG 095 51 57)

29 346 1.6 .00 304 17.0 323 

05033900 PELICAN RIVER AT DETROIT LAKES (LAT 46 48 37 LONG 095 49 42)

NOV 06 400 6.0   360 4.0 402
DEC 10 328 4.7   291 0.0 339

FEB 18 360 7.2 .50 317 1.0 383

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES (LAT 46 46 52 LONG 095 48 OK

DEC 10 485 6.6   413 1.0 446
MAR 26 401 14 .10 368 1.0 406
JUL 01 348 7.2 .00 283 17.0 289

DIS
SOLVED
MAN

GANESE 
(MN)

10 
62

130
400 
260
240

1200
200

0

PO
TAS
SIUM 

(MG/L)

2.0
1.9

4.4
3.8
3.9
4.9

3.0
3.7
1.6



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

	SPE-
DIS- NON- CIFIC DIS-

MAG- ALKA- SOLVED CAR- COLOR \ ORTHO CON- SOLVED
NE- LINITY FLUO- ALUM- BONATE (PLATI- PHOS- DUCT- MAN-

DIS- IRON SIUM AS RIDE INUM HARD- NUM- PHATE ANCE GANESE
CHARGE (FE) ( MG) PH CAC03 (F) (AL) NESS COBALT (P04) (MICRO- ( MN)

DATE (CFS) (UG/L) (MG/L) (UNITS) (MG/L) (MG/L) (UG/L) (MG/L) UNITS) IMG/L) MHOS) (UG/L)

RED RIVER OF THE NORTH BASIN CONTINUED 

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23)

DEC 10 1.5   29 8.1 306 .1 100 1 3 .05 564 150
MAR 26 2.1 130 31 8.1 283 .2 700 14 5 .00 589 130
JUL 01 1.8 77 29 8.0 292 .2 203 0 3 .01 534 60

05062000 BUFFALO RIVER NEAR DILWORTH (LAT 46 57 40 LONG 096 39 40) 

OCT 01 41   42 7.9 293 .2 200 86 10 .38 724 20

05064000 WILD RICE RIVER AT HENDRUM (LAT 47 16 05 LONG 096 47 50) 

NOV 06 139 210 29 8.1 260 .3 1600 0 10 .01 508 0

05079000 RED LAKE RIVER AT CROOKSTON (LAT 47 46 32 LONG 096 36 30) 

OCT 03 905   19 8.1 178 .1 300 24 20 .18 402 20

LAKE OF THE WOODS BASIN

05131500 LITTLEFORK RIVER AT LITTLEFORK (LAT 48 24 00 LONG 093 34 00) 

OCT 14 1510   5.6 7.6 59 .3 1500 4 170 .09 122 10

DIS- DIS 
SOLVED SOL- 

SODIUM SOLIDS VED- PO-
CAR- AD- (RESI- PHOS- PHOS- CAL- TAS-

SODIUM BONATE SULFATE NITRATE BORON SORP- DUE AT PHATE PHORUS SILICA CIUM SIUM
(NA) (C03) (S04) (S04) (B) TION 180°C) (P04I (P) (SI02) (CA) (K)

DATE IMG/LI (MG/L) (MG/L) (MG/L) (UG/L) RATIO (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

RED RIVER OF THE NORTH BASIN CONTINUED 

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 231

DEC 10 3.7 0 14 1.7 30 .1 341   .02 25 75 2.8
MAR 26 4.3 0 8.0 .7 10 .1 349   .01 26 68 3.1
JUL 01 4.6 0 11 .1 29 .1 363   .05 22 70 2.4

05062000 BUFFALO RIVER NEAR DILWORTH (LAT 46 57 40 LONG 096 39 40) 

OCT 01 18 0 115 .0 120 .4 482 .57   18 83 7.4

05064000 WILD RICE RIVER AT HENDRUM (LAT 47 16 05 LONG 096 47 50) 

NOV 06 10 0 28 .3 70 .3 314   .02 15 56 3.7

05079000 RED LAKE RIVER AT CROOKSTON (LAT 47 46 32 LONG 096 36 301 

OCT 03 5.9 0 41 .0 50 .2 269 .97   8.4 50 5.7

LAKE OF THE WOODS B ASI N CONTI NUED

05131500 LITTLEFORK RIVER AT LITTLEFORK (LAT 48 24 00 LONG 093 34 00) 

OCT 14 1.9 0 12 1.7 90 .1 147 .33   7.7 16 1.4

DIS
SOLVED 
SOLIDS

BICAR- CHLO- HARD- (SUM OF
BONATE RIDE NITRATE NESS TEMPER- CONSTI-
(HC03) (CD (N) (CA.MG) ATURE TUENTS)

DATE (MG/L) (MG/L) (MG/L) (MG/L) (DEG C) (MG/L)

RED RIVER OF THE NORTH BASIN CONTINUED 

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23)

MAR 26 345 7.1 .20 297 0.0 319
JUL 01 356 4.2 .00 292 13.0 318

05062000 BUFFALO RIVER NEAR DILWORTH (LAT 46 57 40 LONG 096 39 40)

05064000 WILD RICE RIVER AT HENDRUM (LAT 47 16 05 LONG 096 47 50)

NOV 06 317 1.4 .10 258 4.0 301 

05079000 RED LAKE RIVER AT CROOKSTON (LAT 47 46 32 LONG 096 36 301 

OCT 03 217 2.8   202 12.0 240 

LAKE OF THE WOODS BASIN CONTINUED

OCT 14 72 1.6   63 12.0 85



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS 
SOLVED

DATE

OCT 15
JUN 23
JUL 31

31 
SEP 04

DATE 

OCT 15
JUN 23
JUL 31 

31
SEP 04

DIS
CHARGE 
(CFS)

15300
29600
18500
18500 
11600
11600

DATE

OCT 15
JUN 23
JUL 31

31
SEP 04 

04

SULFATE
(S04)
(MG/L) 

9.5
6.5 
6.2

10

SILICA INUM
(SI02) (AD 
(MG/L) (UG/L

4.8 1100
2.4 600
 

II II

DIS-

(RESI-
BORON DUE AT
IB) 180°C)

50 101
30 56

97

113

CHLO- FLUO-
RIDE RIDE
(CD IF)
(MG/L) (MG/L 

1.1 .2
1.0 .2 
.8

2.0

DIS-

IRON
(FE) 

IUG/L)

LAKE

380
280
 
'-'-

DIS-

(SUM OF
C ONSTI-
TUENTS)

)

69
46
~

-

ORGANIC
NITRO
GEN
(N)

(MG/L)

1.3

.69

DIS 
SOLVED

GANESE
(MN) 
(VG/D

CIUM
(CA) 

(MG/L)

MAG
NE 
SIUM
(MG) 

(MG/L)

SODIUM

PO-

SIUM BONATE
(NA) (K) (HC03) 

(MG/L) (MG/L) (MG/L)

OF THE MOODS BASIN   CONTINUED

30
0
"

--

DIS-

SOLIDS
(TONS
PER

.14

.06

.13

.15

TOTAL
NITRO
GEN
(N)

(MG/L)

1.5

-

13
6.8
 

-

DIS-

SOLIDS
(TONS
PER

4170
4640
4850

3540

NITRITE
(N)

(MG/L)

.00

.00

COLOR

TEMPER- NU

5.0
3.6
 

-

HARD
NESS
(CA,MG)
(MG/L) 

53
38
53
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NITRITE
(N02)
(MG/L)

.04

.02

B

1.5
1.5
 

-

NON-
CAR 

BONATE
HARD

1.0 61
.9 40

61

92

SODIUM 
AD-

SORP-

BONATE
(C03) 
(MG/L)

0
0
0

0

SPE 
CIFIC
CON 
DUCT
ANCE

ALKA-

AS
CAC03 
(MG/L)

50
33
50

75

NESS PERCENT TION (MICRO- 
(MG/D SODIUM RATIO Munc I

3 6 .1
5
3

0

AMMONIA
NITRO
GEN N
(N)
(MG/D

.02

.02

10- COLI-
CHEM- FORM

«- BID- SOLVED OXYGEN ONIES

DATE (UNITS) (DEG C) UNITS) (JTU) (MG/L) (MG/L) 100 ML

OCT
JUN
JUL

SEP

1 7.
2 7.
3 7.
3 8.
0 7.
0 8.

10.0
11
19
20
21
21

0 3
0
0
0
0

5
0

13
-

7
-

_
 

^-
.5
 

_
 
 

7.9
--

7.2

_
 

1.5
750

1.6
950

8 .1
--

-

ITRATE NITRATE
(N) (N03)

(MG/L) (MG/L)

.9
.10 .3 
.10 .6

.20 .7

METHY-
LENE

104
71
96
102

95

TOTAL
PHOS
PHORUS
(P)

(MG/L)

.04

.15

DIS-
SQL-
VED-
PHOS-

PHORUS
(P)

(MG/L)

.02

.02

BLUE

SUB- TEMPER-
STANCE ATURE 

) (MG/L) (DEG C)

_
 
.02

19
.04

24

_
 
 
.0
 
.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 

OCT 15

DIS- MAG- 
SOLVED NE- 

DIS- IRON SIUM 
CHARGE IFE) IMG) 
ICFS) IUG/L) (MG/L)

05227500 

1750 0 9.8

PH 
(UNITS)

7.5

ALK A  
LINITY FLUO- 

AS RIDE 
CAC03 (F) 
IMG/L) IMG/L)

114 .1

DIS 
SOLVED 
ALUM 
INUM 
(AD 

(UG/L)

0

NON- 
CAR 

BONATE 
HARD 
NESS 
IMG/L)

9

COLORPLATI 
NUM- 
COBALT
UNITS)

45

ORTHO 
PHOS 
PHATE 
(P04) 
IMG/L)

.59

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- 
MHOS)

231

DIS 
SOLVED 
MAN 

GANESE 
IMN) 

IUG/L)

0

CROW WING RIVER BASIN

NOV 04

OCT 15

NOV 04

05244000

536 410 14

CAR- 
SODIUM BONATE SULFATE 
INA) IC03) IS04)

05227500 

4.4 0 13

05244000

5.8 0 40

DATE

OCT 15

CROW WING

7.9

NITRATE 
(N03) 
IMG/L)

MISSISS 

MISSISSIPPI 

.0

CROW

CROW WING

.0

BICAR-

(HC03) 
IMG/L)

RIVER AT

169

NIMROD

.1

SODIUM 
AD- 

BORON SORP 
(B) TION 

(UG/L) RATIO

IPPI RIVER MAIN

0 .2

ILAT 46 39

600

00 LONG

31

DIS 
SOLVED 
SOLIDS 
(RESI- PHOS- 
DUE AT PHATE 
180°C) (P04) 
IMG/L) (MG/L)

STEM   CONTINUED

170 .90

094 53 00)

8

DIS- 
SOL- 
VED- 
PHOS- 

PHORUS 
(P) 

IMG/L)

 

.01

SILICA 
ISI02) 
(MG/L)

,) 

7.6

317

CAL 
CIUM 
(CA) 

IMG/L)

33

30

PO 
TAS 
SIUM
(K> 

IMG/L)

1.7

WING RIVER BASIN   CONTINUED

RIVER AT

50

CHLO-

(CL) 
IMG/L)

NIMROD

.2

IN) 
IMG/L)

MISSISSIPPI RIVER MAIN

139 1.9 ..

ILAT 46 39

289

HARD-

ICAfMG) 
(MG/L)

00 LONG

-

ATURE 
IDEG C)

STEM  CONTINUED

123 13.0

094 53 00)

.02

DIS 
SOLVED 
SOLIDS 
(SUM OF 
CONSTI 
TUENTS) 
IMG/L)

140

11

,)

57 2.0

CROW WING RIVER BASIN CONTINUED

05244000 CROH WING RIVER AT NIMROD (LAT 46 39 00 LONG 094 53 001 

NOV 04 206 2.5 .20 200 5.0 236



332 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

	SPE-
DIS- NON- CIFIC DIS-

DIS- MAS- ALKA- SOLVED CAR- COLOR ORTHO CON- SOLVED
SOLVED NE- LINITY FLUO- ALUM- BONATE !PLATI- PHOS- DUCT- MAN-

DIS- IRON SIUM AS RIDE INUM HARD- NUM- PHATE ANCE GANESE
CHARGE !FE) (MG) PH CAC03 !F> !AL) NESS COBALT (P04) {MICRO- !MN)

DATE (CFS) (UG/L) (MG/L) (UNITS) (MG/L) (MG/L) (UG/L) (MG/L) UNITS) !MG/L) MHOS) (UG/L)

NOKASIPPI RIVER BASIN

05261500 NOKASIPPI RIVER NEAR FORT RIPLEY (LAT 46 12 02 LONG 09* 19 03) 

AUG 20 20 35 9.6 8.1 128 .1 291 0 9 .01 2*9 27

ELK' RIVER BASIN

05263000 ELK RIVER NEAR LITTLE FALLS (LAT 46 01 13 LONG 09* 22 381 

AUG 20 4.8 77 16 8.0 208 .2 412 4 20 .07 414 166

SWAN RIVER BASIN

05265500 SWAN RIVER NEAR SWANVILLE (LAT 45 56 03 LONG 094 34 50) 

AUG 20 11 11 18 7.9 184 .3 296 6 1 .01 379 32

05265700 SWAN RIVER NEAR LITTLE FALLS (LAT 45 56 00 LONG 094 24 34) 

AUG 20 14 0 19 8.0 207 .2 265 1 0 .03 404 48

PLATTE RIVER BASIN

PLATTE RIVER NEAR PIERZ (LAT 46 00 17 LONG 094 11 16) 

AUG 21 2.2 75 12 7.6 147 .2 340 0 30 .00 276 124

SPUNK CREEK BASIN

05267580 SPUNK CREEK NEAR ROYALTON (LAT 45 47 04 LONG 094 18 54) 

AUG 21 2.7 0 23 7.7 230 .2 255 8 6 .02 452 62

PLATTE RIVER BASIN

05268000 PLATTE RIVER AT ROYALTON (LAT 45 49 50 LONG 094 17 12) 

AUG 21 49 44 11 8.0 133 .1 324 0 10 .04 263 50

WATAB RIVER BASIN

05269800 WATAB RIVER NEAR SARTELL (LAT 45 37 09 LONG 094 13 38) 

AUG 22 5.4 8 21 8.0 199 .2 306 12 4 .01 415 74

SAUK RIVER BASIN

05270150 ASHLEY CREEK NEAR SAUK CENTRE (LAT 45 46 46 LONG 094 58 52) 

AUG 20 9.2 146 26 7.8 243 .1 460 13 7 .01 503 107

05270210 ADLEY CREEK NEAR MELROSE (LAT 45 41 00 LONG 094 46 13) 

AUG 20 4.8 33 21 8.1 192 .1 309 3 5 .06 378 27

05270230 SAUK RIVER AT NEW MUNICH !LAT 45 37 32 LONG 094 45 39) 

AUG 20 33 46 25 8.0 225 .2 246 7 12 1.0 488 29

05270280 GETCHELL CREEK NEAR NEW MUNICH (LAT 45 34 36 LONG 094 45 55) 

AUG 21 .39 22 21 8.1 210 .0 900 30 4 .03 467 81

05270350 SAUK RIVER NEAR FARMING (LAT 45 29 56 LONG 094 37 44)

AUG 21 44 0 26 7.3 230 .2 266 17 8 .89 481 34 

05270500 SAUK RIVER NEAR ST. CLOUD !LAT 45 33 35 LONG 094 14 00)

DEC 10 157   26 7.8
JUN 23 267 160 25 7.6
AUG 21 58

1.1 6 27 8.2 250 .1 330 6 6 .12 472 29

4.1 0 25 8.1 214 .1 245 24 3 .00 450 85

SILVER CREEK BASIN

05273600 SILVER CREEK NEAR HASTY (LAT 45 22 37 LONG 093 56 31)

2.2 117 20 7.4 171 .1 286 8 11 .01 342 32

ELK RIVER BASIN

4.4 0 16 8.1 174 .2 236 17 7 .04 366 62

05274700 ST. FRANCIS RIVER AT SANTIAGO (LAT 45 32 30 LONG 093 48 50)

3.6 0 12 8.0 122 .2 327 20 7 .33 309 83



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- DIS 
SOLVED SOL- 

SODIUM SOLIDS VED-
CAR- AD- (RESI- PHOS- PHOS-

SODIUM BONATE SULFATE NITRATE BORON SORP- DUE AT PHATE PHORUS SILICA CIUM SIUM
(NA) (COS) (SO*) (N03) (B) TION 180°C) IP04) IP) (SI02) (CA) (K)

DATE IMG/LI IMG/LI IMG/LI IMG/LI IUG/D RATIO IMG/D IMG/LI IMG/D IMG/LI (MG/D IMG/LI

NOKASIPPI RIVER BASIN CONTINUED

AUG 20 3.6 0 6.5 .0 17 .1 160   .01 13 35 9.6

ELK RIVER BASIN CONTINUED

05263000 ELK RIVER NEAR LITTLE FALLS (LAT 46 01 13 LONG 094 22 38) 

AUG 20 9.6 0 13 .5 78 .3 266   .03 13 58 1.6

SWAN RIVER BASIN CONTINUED

05265500 SWAN RIVER NEAR SWANVILLE (LAT 45 56 03 LONG 094 34 50) 

AUG 20 7.2 0 15 .2 55 .2 217   .01 11 46 2.1

AUG 20 6.9 0 15 .1 39 .2 276   .01 11 52 1.9

PLATTE RIVER BASIN CONTINUED

AUG 21 5.6 0 6.0 .1 42 .2 190   .00 10 37 2.3

SPUNK CREEK BASIN CONTINUED

05267580 SPUNK CREEK NEAR ROYALTON (LAT 45 47 04 LONG 094 18 54) 

AUG 21 6.5 0 22 2.1 58 .2 282   .02 12 58 2.6

PLATTE RIVER BASIN CONTINUED

AUG 21 4.9 0 7.0 .5 19 .2 162   .02 7.1 34 1.0

, WATAB RIVER BASIN CONTINUED

05269800 WATAB RIVER NEAR SARTELL (LAT 45 37 09 LONG 094 13 38) 

AUG 22 7.9 0 22 .0 42 .2 247   .01 7.2 50 2.1

SAUK RIVER BASIN CONTINUED

05270150 ASHLEY CREEK NEAR SAUK CENTRE ILAT 45 46 46 LONG 094 58 52) 

AUG 20 5.1 0 29 2.1 30 .1 306   .01 25 60 26

05270210 ADLEY CREEK NEAR MELROSE (LAT 45 41 00 LONG 094 46 13) 

AUG 20 4.9 0 13 1.4 41 .2 230   .02 4.4 43 21

05270230 SAUK RIVER AT NEW MUNICH (LAT 45 37 32 LONG 094 45 39) 

AUG 20 13 0 28 1.3 44 .4 297   .33 16 52 25

05270280 GETCHELL CREEK NEAR NEW MUNICH (LAT 45 34 36 LONG 094 45 55) 

AUG 21 4.0 0 25 22 30 .1 319   .01 19 62 21

05270350 SAUK RIVER NEAR FARMING (LAT 45 29 56 LONG 094 37 44)

AUG 21 11 0 26 2.4 38 '.3 307   .30 14 57 26 

05270500 SAUK RIVER NEAR ST. CLOUD (LAT 45 33 35 LONG 094 14 00)

DEC 10 7.8 0 39 1.7 40 .2 295   .09 6.8 58 3.9
JUN 23 7.2 0 27 1.2 30 .2 262   .05 3.3 56 3.6
AUG 21 7.4 0 25 3.4 45 .2 239   .09 4.6 40 3.6

CLEARWATER RIVER BASIN CONTINUED 

05273000 CLEARWATER RIVER NEAR KIMBALL (LAT 45 17 54 LONG 094 15 38)

AUG 22 4.5 0 17 1.9 34 .1 289   .05 14 

05273498 CLEARWATER RIVER NEAR CLEARWATER (LAT 45 24 40 LONG 094 03 40)

AUG 22 4.4 0 29 .1 30 .1 270   .01 17

SILVER CREEK BASIN CONTINUED

AUG 22 3.8 0 14 1.9 43 .1 223   .01 6.5

ELK RIVER BASIN CONTINUED

AUG 22 6.2 0 15 4.0 29 .2 235   .02 15

05274700 ST. FRANCIS RIVER AT SANTIAGO (LAT 45 32 30 LONG 093 48 50)

AUG 22 5.1 0 20 3.3 19 .2 190   .11 16



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICAL ANALYSES* WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- 

SOLVED 
SOLIDS

BICAR- CHLO- HARD- (SUM OF
BONATE RIDE NITRATE NESS TEMPER- CONSTI-
(HCD3) (CD (N) (CAiMG) ATURE TUENTS)

DATE (MG/L) (MG/L) (MS/L) (M6/L) (DEC C) (MG/L)

NOKASIPPI RIVER BASIN CONTINUED

05261500 NOKASIPPI RIVER NEAR FORT RIPLEY (LAT 46 12 02 LONG 094 19 03) 

AUG 20 156 1.8 .00 127 18.0 147

ELK RIVER BASIN CONTINUED

05263000 ELK RIVER NEAR LITTLE FALLS (LAT 46 01 13 LONG 094 22 38) 

AUG 20 254 6.8 .10 212 19.0 244

SWAN RIVER BASIN CONTINUED 

05265500 SWAN RIVER NEAR SWANVILLE (LAT 45 56 03 LONG 094 34 501

AUG 20 224 4.6 .00 190 22.0 215 

05265700 SWAN RIVER NEAR LITTLE FALLS (LAT 45 56 00 LONG 094 24 34) 

AUG 20 252 4.0 .00 208 25.0 235 

PLATTE RIVER BASIN CONTINUED

AUG 21 179 3.8 .03 140 18.0 166

SPUNK CREEK BASIN CONTINUED

05267580 SPUNK CREEK NEAR ROYALTON (LAT 45 47 04 tONG 094 18 54) 

AUG 21 280 5.0 .50 237 24.0 269

PLATTE RIVER BASIN CONTINUED

05268000 PLATTE RIVER AT ROYALTON (LAT 45 49 50 LONG 094 17 12) 

AUG 21 162 2.6 .10 129 21.0 148

WATAB RIVER BASIN CONTINUED

05269800 WATAB RIVER NEAR SARTELL (LAT 45 37 09 LONG 094 13 38) 

AUG 22 243 6.4 .00 211 24.0 237

5AUK RIVER BASIN CONTINUED

05270150 ASHLEY CREEK NEAR SAUK CENTRE (LAT 45 46 46 LONG 094 58 521 

AUG 20 296 3;B .50 256 18.0 299 

05270210 ADLEY CREEK NEAR MELROSE (LAT 45 41 00 LONG 094 46 13) 

AUG 20 234 3.0 .30 195 24.0 209 

05270230 SAUK RIVER AT NEW MUNICH (LAT 45 37 32 LONG 094 45 39) 

AUG 20 275 14 .30 233 24.0 289 

052T0280 GETCHELL CREEK NEAR NEW MUNICH (LAT 45 34 36 LONG 094 45 55) 

AUG 21 256 3.2 4.9 240 16.0 283 

05270350 SAUK RIVER NEAR FARMING (LAT 45 29 56 LONG 094 3f 44) 

AUG 21 281 13 .50 247 23.0 293 

01270500 SAUK RIVER NEAR ST. CLOUD (LAT 45 33 35 LONG 094 14 001

DEC 10 267 8.7   249 1.0 283
JUN 23 265 8.0 .30 242 16.0 263
AUG 21 215 9.0 .80 193 26.0 222

CLEARHATER RIVER BASIN CONTINUED 

05273900 CLEARHATER RIVER NEAR KlMBALL (LAT 45 17 54 LONG 094 15 38)

AUG 22 305 5.4 .48 256 17.0 283 

05273498 CLEARWATER RIVER NEAR CLEAKHATER (LAT 45 24 40 LONG 094 03 40) 

AUG 22 260 3.2 .00 238 17.0 264

SILVER CREEK BASIN-^ONTINUED

05273600 SILVER CREEK NEAR HASTY (LAT 45 22 37 LONG 093 56 31) 

AUG 22 209 6.8 .40 179 19.0 200

ELK RIVER BASIN CONTINUED

05274100 ELK RIVER NEAR ST. CLOUD (LAT 45 35 14 LONG 094 02 25) 

AUG 22 213 4.8 .90 192 21.0 218 

05274700 ST. FRANCIS RIVER AT SANTIAGO (LAT 45 32 30 LONG 093 48 50) 

AUG 22 149 5.0 .80 142 18.0 1T4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA JJ»

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

	SPE-
DIS- NON- CIFIC DIS-

DIS- MAG- ALKA- SOLVED CAR- COLOR ORTHO CON- SOLVED
SOLVED NE- LINITY FLUO- ALUM- BONATE (PLATI- PHOS- DUCT- MAN-

DIS- IRON SIUM AS RIDE INUM HARD- NUM- PHATE ANCE 6ANESE
CHARGE (FE) (MG) PH CAC03 (F) (AL) NESS COBALT <P04> (MICRO- (MN)

DATE (CFS) (UG/L) (MG/L) (UNITS) (MG/L) (MG/LI (UG/L) (MG/L) UNITS) (MG/L) MHOS) (U6/L)

ELK RIVER BASIN CONTINUED

05274900 ST. FRANCIS RIVER NEAR BIG LAKE (LAT 45 23 07 LONG 093 44 02)

AUG 22 34 0 10 8.0 123 .1 306 7 11 .07 255 34 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 00)

AUG 22 93 0 13 7.9 144 .1 187 11 7 .06 303 39 
SEP 11 116 32 14 7.6 148 .2 304 3 2 .02 308 32

CROW RIVER BASIN

05278340 NORTH FORK CROW RIVER NEAR DELANO (LAT 45 05 22 LONG 093 52 07) 

SEP 05 65 46 29 7.5 247 .2 265 14 35 .24 534 46

05278836 BUFFALO CREEK NEAR BUFFALO LAKE (LAT 44 46 05 LONG 094 32 551 

SEP 10 3.2 55 72 8.1 276 .5 245 347 50 .54 1180 124

05278950 BUFFALO CREEK NEAR PLATO (LAT 44 48 03 LONG 094 02 24)

SEP 10 1.5 1660 70 7.7 587 .5 940 0 50 17 5950 860 

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 00)

OCT 01 23   31 7.5 
JUN 26 960 70 27 7.8

RUM RIVER BASIN

05284001 RUM RIVER AT VINELAND (LAT 46 09 36 LONG 093 46 00) 

AUG 20 121 11 8.4 7^6 99 .2 318 0 12 .00 204 27

05284710 WEST BRANCH RUN RIVER AT PRINCETON (LAT 45 34 24 LONG 093 34 47) 

AUG 20 7.8 71 13 7.6 144 .2 245 6 25 .03 312 66

05284950 STANCHFIELD CREEK AT SPRINGVALE (LAT 45 36 59 LONG 093 18 06) 

AUG 22 3.0 60 23 7.8 240 .2 231 0 21 .39 452 68

05285000 RUM RIVER AT CAMBRIDGE (LAT 45 34 17 LONG 093 14 07) 

AUG 22 202 18 11 7.5 120 .2 239 0 10 .06 247 31

05285800 SEELYE CREEK NEAR ST. FRANCIS (LAT 45 21 58 LONG 093 22 201

AUG 21 2.4 8 15 7.6 170 .2 189 10 28 .05 358 164 

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20)

DEC 12 602   14 7.7 154 .2 200 7 7 .13 321 60 
JUN 27 619 220 11 7.5 126 .2 200 0 8 .08 258 30

05286300 CEDAR CREEK NEAR ANOKA (LAT 45 15 57 LONG 093 21 59) 

AUG 21 24 13 12 7.8 167 .1 179 4 22 .04 340 63

05286800 TROTT BROOK NEAR NOWTHEN (LAT 45 17 16 LONG 093 25 08) 

AUG 21 5.1 8 21 7.6 233 .2 177 0 23 .00 437 128

MINNESOTA RIVER BASIN

05292000 MINNESOTA RIVER AT ORTONVILLE (LAT 45 17 44 LONG 096 26 38) 

DEC 10 8.0 70 72 7.9 329 .3 200 335 4 1.7 1490 0

05304500 CHIPPEWA RIVER NEAR MILAN (LAT 45 06 39 LONG 095 47 57) 

DEC 09 56 380 60 8.0 394 .3 100 146 9 .30 1020 120

05317000 COTTONWOOD RIVER NEAR NEW ULM (LAT 44 17 40 LONG 094 26 40) 

OCT 16 1250 180 42 7.4 217 .5 300 240 9 .63 902 150

05317818 BLUE EARTH RIVER 4 MILES SOUTH OF BLUE EARTH (LAT 43 34 22 LONG 094 06 08) 

SEP 04 28 19 36 7.9 307 .5 264 102 3 .05 841 103

05318120 EAST BRANCH BLUE EARTH RIVER AT BLUE EARTH (LAT 43 38 58 LONG 094 06 10) 

SEP 05 23 15 30 7.9 276 .4 357 56 4 .56 686 172

05318140 SOUTH CREEK NEAR WINNEBAGO (LAT 43 42 33 LONG 094 10 38) 

SEP 04 8.2 0 32 7.7 220 .3 167 80 10 .37 601 95

05318190 CENTER CREEK NEAR HUNTLEY (LAT 43 43 50 LONG 094 12 261 

SEP 04 11 0 39 7.8 310 .6 84 140 6 3.8 972 664

05318250 ELM CREEK NEAR WINNEBAGO (LAT 43 45 02 LONG 094 12 321 

SEP 04 14 0 36 7.7 239 .5 105 96 10 .16 679 68



336 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

US- BIS- 
SOLVED SOL- 

SODIUM SOLIDS VED- PO-
CAR- AD- (RESI- PHOS- PROS- CAL- TAS-

SODIUM BONATE SULFATE NITRATE BORON SORP- DUE AT PHATE PHORUS SILICA CIUM SIUM
(NA) (C03) (S04) (N03) (B) TION 180°C) (P04) (P) (SI02) (CA) (K)

DATE (M6/L) (MG/L) (MG/L) (MG/L) (UG/L) RATIO (M6/L) (M6/LI (M6/L) (MG/L) (MG/L) (M6/L)

ELK RIVER BASIN CONTINUED

05274900 ST. FRANCIS RIVER NEAR BIG LAKE (LAT 45 23 07 LONG 093 44 02)

AUG 22 3.2 0 9.0 1.7 25 .1 160   .02 15 35 .7 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 00)

AUG 22 3.7 0 14 2.3 18 .1 193   .02 9.7 40 1.1 
SEP 11 4.2 0 13 .4 19 .1 188   .09 11 38 1.6

CROW RIVER BASIN CONTINUED

05278340 NORTH FOP.K CROW RIVER NEAR DELANO (LAT 45 05 22 LONG 093 52 07) 

SEP 05 15 0 37 .0 91 .4 355   .09 20 58 6.0

05278836 BUFFALO CREEK NEAR BUFFALO LAKE (LAT 44 46 05 LONG 094 32 55) 

SEP 10 35 0 385 .0 332 .6 936   .19 23 131 6.0

SEP 10 1150 0 28 38 315 21 3610   7.4 6.9 115 78 

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 00)

OCT 01 16 0 80 4.5 80 .4 411 1.7   19 75 6.0 
JUN 26 15 0 71 1.2 70 .4 356   .20 15 63 5.4

RUM RIVER BASIN CONTINUED

05284001 RUM RIVER AT VINELAND (LAT 46 09 36 LONG 093 46 00) 

AUG 20 3.5 0 7.0 .0 30 .2 148   .00 8.8 25 3.2

05284710 WEST BRANCH RUM RIVER AT PRINCETON (LAT 45 34 24 LONG 093 34 47) 

AUG 20 5.2 0 12 2.0 21 .2 202   .02 15 39 2.5

05284950 STANCHFIELD CREEK AT SPRINGVALE (LAT 45 36 59 LONG 093 18 06) 

AUG 22 12 0 5.3 .0 48 .3 276   .14 12 53 3.4

AUG 22 5.2 0 6.3 .0 24 .2 164   .03 12 29 2.0

05285800 SEELYE CREEK NEAR ST. FRANCIS (LAT 45 21 58 LONG 093 22 201

AUG 21 5.2 0 15 1.1 13 .2 227   .03 13 47 1.5 

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20)

DEC 12 4.9 0 12 .5 30 .2 197   .05 13 42 2.0 
JUN 27 4.3 0 8.7 .2 30 .2 148   .08 6.7 32 1.6

05286300 CEDAR CREEK NEAR ANOKA (LAT 45 15 57 LONG 093 21 59) 

AUG 21 4.5 0 11 .0 10 .1 215   .02 16 48 2.3

05286800 TROTT BROOK NEAR NOWTHEN (LAT 45 17 16 LONG 093 25 08) 

AUG 21 5.4 0 8.2 1.3 27 .2 277   .00 19 57 2.5

MINNESOTA RIVER BASIN CONTINUED

05292000 MINNESOTA RIVER AT ORTONVILLE (LAT 45 17 44 LONG 096 25 38) 

DEC 10 93 0 415 6.9 300 1.6 1110   .57 23 148 11

05304500 CHIPPEWi RIVER NEAR MILAN (LAT 45 06 39 LONG 095 4T 57) 

DEC 09 22 0 192 .6 130 .4 704   .12 20 118 7.1

05317000 COTTONWOOD RIVER NEAR NEW ULM (LAT 44 17 40 LONG 094 26 40) 

OCT 16 16 0 256 14 90 .3 661 .87   20 115 6.2

05317818 BLUE EARTH RIVER 4 MILES SOUTH OF BLUE EARTH (LAT 43 34 22 LONG 094 06 08) 

SEP 04 28 0 117 19 96 .6 553   .04 25 104 5.8

05318120 EAST BRANCH BLUE EARTH RIVER AT BLUE EARTH (LAT 43 38 58 LONG 094 06 10) 

SEP 05 24 0 67 6.8 87 .6 435   .20 21 83 5.4

05318140 SOUTH CREEK NEAR WINNEBAGO (LAT 43 42 33 LONG 094 10 38) 

SEP 04 15 0 86 8.2 81 .4 402   .14 29 67 4.3

05318190 CENTER CREEK NEAR HUNTLEY (LAT 43 43 50 LONG 094 12 26) 

SEP 04 48 0 174 3.5 161 1.0 657   1.3 23 116 6.3

05318250 ELM CREEK NEAR WINNEBAGO (LAT 43 45 02 LONG 094 12 32) 

SEP 04 16 0 109 5.7 90 .4 449   .07 30 75 36



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- 
SOLVEB 
SOLIPS 

BICAR- CHLO- HARB- (SUM OF

(HC03) (CD (N) (CA,M6) ATURE TUENTS) 
BATE (HG/L) (MG/L) (MG/L) (M6/L) (BEG C) (MG/L)

ELK RIVER BASIN CONTINUEB

05274900 ST. FRANCIS RIVER NEAR BIG LAKE (LAT 45 23 07 LONG 093 44 02) 

AUG 22 150 1.8 .40 129 24.0 151 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 00)

AUG 22 176 2.0 .50 155 19.0 173 
SEP 11 181 2.6 .10 151 15.0 174

CROW RIVER BASIN CONTINUEB 

05278340 NORTH FORK CROW RIVER NEAR BELANO (LAT 45 05 22 LONG 093 52 07)

05278836 BUFFALO CREEK NEAR BUFFALO LAKE (LAT 44 46 05 LONG 094 32 55) 

SEP 10 336 20 .00 623 15.0 839

SEP 10 716 1760 8.6 575 15.0 3620 

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 00)

OCT 01 306 15   316 17.0 399 
JUN 26 264 17 .30 268 20.0 346

RUM RIVER BASIN CONTINUEB

05284001 RUM RIVER AT VINELAND (LAT 46 09 36 LONG 093 46 00) 

AUG 20 120 3.0 .00 97 20.0 119 

05284710 WEST BRANCH RUM RIVER AT PRINCETON (LAT 45 34 24 LONG 093 34 47)

AUG 20 176 5.8 .45 151 21.0 181

05284950 STANCHFIELB CREEK AT SPRINGVALE (LAT 45 36 59 LONG 093 18 06)

AUG 22 293 7.4 .00 228 19.0 261

AUG 22 146 3.6 .00 118 22.0 141

05285800 SEELYE CREEK NEAR ST. FRANCIS (LAT 45 21 58 LONG 093 22 20)

AUG 21 208 6.2 .24 180 16.0 206

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20)

BEC 12 188 3.6   161 2.0 185 
JUN 27 154 3.2 .00 124 19.0 144

05286300 CEDAR CREEK NEAR ANOKA (LAT 45 15 57 LONG 093 21 59) 

AUG 21 203 3.6 .00 171 20.0 198 

05286800 TROTT BROOK NEAR NOWTHEN (LAT 45 17 16 LONG 093 25 08) 

AUG 21 284 2.4 .30 230 17.0 258

MINNESOTA RIVER BASIN CONTINUED

05292000 MINNESOTA RIVER AT ORTONVILLE (LAT 45 17 44 LONG 096 26 38) 

BEC 10 401 17   664 1.0 1040

BEC 09 480 8.7   540 0.0 665 

05317000 COTTONWOOD RIVER NEAR NEW ULM (LAT 44 17 40 LONG 094 26 40)

OCT 16 265 11   458 16.0 611 

05317818 BLUE EARTH RIVER 4 MILES SOUTH OF BLUE EARTH (LAT 43 34 22 LONG 094 06 08)

SEP 04 374 22 4.3 409 21.0 542 

05318120 EAST BRANCH BLUE EARTH RIVER AT BLUE EARTH (LAT 43 38 58 LONG 094 06 10)

SEP 05 336 21 1.5 332 19.0 425 

05318140 SOUTH CREEK NEAR WINNEBAGO (LAT 43 42 33 LONG 094 10 38)

SEP 04 268 15 1.8 300 22.0 389 

05318190 CENTER CREEK NEAR HUNTLEY (LAT 43 43 50 LONG 094 12 26 

SEP 04 378 47 .80 450 19.0 648 

05318250 ELM CREEK NEAR WINNEBAGO (LAT 43 45 02 LONG 094 12 32) 

SEP 04 291 18 1.3 335 20.0 437



"8 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

	5PE-
DIS- NON- CIFIC DIS-

DIS- MAG- ALKA- SOLVED CAR- COLOR ORTHO CON- SOLVED
SOLVED NE- LINITY FLUO- ALUM- BONATE (PLATI- PHOS- DUCT- MAN-

DIS- IRON SIUM AS RIDE INUM HARD- NUM- PHATE ANCE GANESE
CHARGE (FE) (MG) PH CAC03 (F) (AL) NESS COBALT (P04) (MICRO- (MN)

BATE (CFS) (UG/L) (MG/L) (UNITS) (MG/L) (MG/L) (UG/L) (MG/L) UNITS) (MG/L) MHOS) (UG/L)

MINNESOTA RIVER BASIN CONTINUED

BLUE EARTH RIVER NEAR WINNEBAGO (LAT 43 46 10 LONG 094 11 42) 

SEP 04 136 0 34 8.1 272 .4 152 101 11 .36 T76 168

05318700 WATONWAN RIVER AT LA SALLE (LAT 44 03 53 LONG 094 35 22) 

SEP 05 7.8 8 40 7.9 246 .5 240 177 2 .00 813 103

BUTTERFIELD CREEK NEAR LA SALLE (LAT 44 03 03 LONG 094 33 28) 

SEP 04 2.1 0 39 7.8 241 .4 70 136 4 .09 740 130

05318800 ST. JAMES CREEK NEAR LA SALLE (LAT 44 03 03 LONG 094 33 25) 

SEP 04 3.5 0 57 7.7 266 .5 144 326 5 2.4 1370 210

05319100 SOUTH FORK WATONWAN RIVER NEAR MADELIA (LAT 44 02 33 LONG 094 27 42) 

SEP 05 8.4 15 44 7.9 207 .5 232 187 2 .20 758 62

05319500 WATONWAN RIVER AT GARDEN CITY (LAT 44 02 45 LONG 094 11 38) 

SEP 05 70 0 36 7.7 225 .4 145 146 7 .26 784 37

05320070 LE SUEUR RIVER AT WILTON (LAT 44 00 52 LONG 093 31 38) 

SEP 03 5.0 28 30 8.0 277 .3 226 47 3 .18 641 116

05320330 COBB RIVER NEAR GOOD THUNDER (LAT 44 02 50 LONG 094 00 00) 

SEP 05 7.0 17 31 7.8 276 .5 146 54 7 .08 683 9

05320480 MAPLE RIVER NEAR RAPIDAN (LAT 44 03 54 LONG 094 01 32)

SEP 05 26 0 27 8.0 250 .4 0 57 14 .23 635 26 

05320500 LE SUEUR RIVER NEAR RAPIDAN (LAT 44 06 40 LONG 094 02 28)

580 18 7.4 190 .4 400 45 23 .83 485 100
52 0 30 8.0 231 .4 106 35 10 .02 605 10

LE SUEUR CREEK AT LE SUEUR (LAT 44 28 48 LONG 093 53 47)

1.9 17 27 8.0 298 .2 33 37 3 .08 630 373 

RUSH RIVER 3 MILES NORTH OF RUSH RIVER ON COUNTY ROAD 17 (LAT 44 27 58 LONG 094 02 56) 

.50 6 60 8.1 284 .6 275 223 13 .13 1120 69

SOUTH BRANCH RUSH RIVER AT RUSH RIVER (LAT 44 30 53 LONG 094 02 58) 

.24 242 56 7.5 221 .5 329 229 19 .02 864 180

05327000 HIGH ISLAND CREEK NEAR HENDERSON (LAT 44 34 18 LONG 093 55 22) 

1.1 4 47 8.0 380 .3 0 53 6 .11 929 245

05329900 SEVENS CREEK 3 MILES NORTHWEST OF JORDAN (LAT 44 41 28 LONG 093 40 39)

1.9 0 31 7.8 283 .2 0 50 4 .01 650 75 

SAND CREEK AT MOUTH, 1 MILE SOUTHEAST OF CARVER (LAT 44 44 52 LONG 093 36 54)

4.0 0 34 7.9 314 .2 78 31 3 .38 670 372

4.1 17 32 7.5 294 .2 88 26 2 .04 638 83

PURGATORY CREEK AT MOUTH NEAR EDEN PRAIRIE (LAT 44 48 27 LONG 093 24 34)

2.7 30 29 7.8 281 .2 81 14 4 .02 561 89 

CREDIT RIVER AT SAVAGE (LAT 44 47 14 LONG 093 20 32)

1.2 0 29 7.9 256 .2 51 30 2 1.3 552 48

NINE MILE CREEK NEAR BLOOMINGTON, AT MOUTH (LAT 44 47 37 LONG 093 19 21)

5.9 4 30 7.6 269 .2 81 37 5 .06 639 86



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA d39

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BIS- DIS 
SOLVED SOL- 

SODIUM SOLIDS VED- PO-
CAR- AD- (RESI- PHOS- PHOS- CAL- TAS-

SOBIUM BONATE SULFATE NITRATE BORON SORP- DUE AT PHATE PHORUS SILICA CIUM SIUM
(NA) (COB) (S04) (NOB) (B) TION 180<>C) (P04) (P) (SI02) (CA) (K)

DATE (M6/L) (M6/L) (M6/L) (MG/L) (U6/L) RATIO (M6/L) (M6/L) (M6/L) (M6/L) (MG/L) (M6/L)

MINNESOTA RIVER BASIN CONTINUED

BLUE EARTH RIVER NEAR WINNEBAGO (LAT 43 46 10 LONG 094 11 42) 

SEP 04 29 0 124 9.6 100 .7 528   .13 28 93 34

05318700 WATONWAN RIVER AT LA SALLE (LAT 44 03 53 LONG 094 35 22) 

SEP 05 20 0 199 1.5 92 .4 568   .02 23 103 3.8

BUTTERFIELD CREEK NEAR LA SALLE (LAT 44 03 03 LONG 094 33 28) 

SEP 04 18 0 150 1.2 88 .4 486   .04 24 87 3.5

05318800 ST. JAMES CREEK NEAR LA SALLE (LAT 44 03 03 LONG 094 33 25) 

SEP 04 106 0 462 16 233 1.9 1070   .82 21 144 57

05319100 SOUTH FORK WATONWAN RIVER NEAR MADELIA (LAT 44 02 33 LONG 094 27 42) 

SEP 05 15 0 201 3.2 93 .3 536   .08 21 86 4.4

05319500 WATONWAN RIVER AT GARDEN CITY (LAT 44 02 45 LONG 094 11 38) 

SEP 05 30 0 170 3.5 147 .7 538   .10 24 89 36

05320070 LE SUEUR RIVER AT WILTON (LAT 44 00 52 LONG 093 31 38) 

SEP 03 16 0 58 .1 69 .4 425   .07 23 81 4.5

05320330 COBB RIVER NEAR GOOD THUNDER (LAT 44 02 50 LONG 094 00 00) 

SEP 05 25 00 92 .2 120 .6 456   .05 28 82 31

05320480 MAPLE RIVER NEAR RAPIDAN (LAT 44 03 54 LONG 094 01 32) 

SEP 05 23 0 82 .7 106 .6 417   .09 24 78 27

OCT 17 6.0 0 41 19 50 .2 324 .93   23 64 4.6 
SEP 05 28 0 83 .7 119 .7 389   .01 26 58 30

LESUEUR CREEK AT LE SUEUR (LAT 44 28 48 LONG 093 53 47) 

SEP 12 11 0 59 .1 55 .3 403   .04 26 90 27

RUSH RIVER 3 MILES NORTH OF RUSH RIVER ON COUNTY ROAD 17 (LAT 44 27 58 LONG 094 02 561 

SEP 12 68 0 258 .2 185 1.3 807   .06 32 105 60

SOUTH BRANCH RUSH RIVER AT RUSH RIVER {LAT 44 30 53 LONG 094 02 58) 

SEP 12 21 0 204 .3 94 .4 597   .02 28 89 5.9

05327000 HIGH ISLAND CREEK NEAR HENDERSON (LAT 44 34 18 LONG 093 55 22) 

SEP 12 52 0 144 3.5 289 1.1 605   .04 26 96 47

05329900 SEVENS CREEK 3 MILES NORTHWEST OF JORDAN (LAT 44 41 28 LONG 093 40 39) 

SEP 12 12 0 76 3.7 76 .3 416   .01 27 82 31

SAND CREEK AT MOUTH, 1 MILE SOUTHEAST OF CARVER (LAT 44 44 52 LONG 093 36 54) 

SEP 12 13 0 47 9.4 74 .3 410   .15 24 82 34

SEP 12 17 0 55 1.5 94 .4 403   .03 28 76 32

PURGATORY CREEK AT MOUTH NEAR EDEN PRAIRIE (LAT 44 48 27 LONG 093 24 34)

SEP 15 5.5 0 23 1.8 35 .1 339   .01 25 70 2.7

SEP 15 6.5 0 30 6.9 33 .2 331   .44 22 67 4.7

NINE MILE CREEK NEAR BLOOMINGTON, AT MOUTH (LAT 44 47 37 LONG 093 19 21)

SEP 15 19 0 29 5.6 50 .5 408   .03 24 73 30



ANALYSES OF SAMOLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

DIS 
SOLVED 
SOLIDS

BICAR- CHLO- HARD- (SUM OF
BONATE RIDE NITRATE NESS TEMPER- CON5TI-
(HC03) (CD (N) (CA.MG) ATURE TUENTS)

DATE (M6/L) (M6/L) (M6/L) (M6/L) (DEC C) (M6/L)

MINNESOTA RIVER BASIN CONTINUED

BLUE EARTH RIVER NEAR WINNEBAGO (LAT 43 46 10 LONG 094 11 42)

SEP 04 332 27 2.2 373 20.0 514

05318700 WATONWAN RIVER AT LA SALLE (LAT 44 03 53 LONG 094 35 22)

SEP 05 300 15 .34 423 21.0 554

BUTTERFIELD CREEK NEAR LA SALLE ILAT 44 03 03 LONG 094 33 28)

SEP 04 294 16 .30 377 23.0 483

05318800 ST. JAMES CREEK NEAR LA SALLE (LAT 44 03 03 LONG 094 33 25)

SEP 04 324 36 3.5 592 23.0 1010 

05319100 SOUTH FORK WATONWAN RIVER NEAR MADELIA (LAT 44 02 33 LONG 094 27 42)

SEP 05 253 12 .73 395 23.0 513 

05319500 WATONWAN RIVER AT GARDEN CITY ILAT 44 02 45 LONG 094 11 38) 

SEP 05 274 30 .80 371 21.0 523 

05320070 LE SUEUR RIVER AT WILTON (LAT 44 00 52 LONG 093 31 38) 

SEP 03 338 13 .02 324 18.0 393 

05320330 COBB RIVER NEAR GOOD THUNDER (LAT 44 02 50 LONG 094 00 00) 

SEP 05 336 15 .00 330 24.0 443 

05320480 MAPLE RIVER NEAR RAPIDAN (LAT 44 03 54 LONG 094 01 32) 

SEP 05 305 19 .20 307 25.0 410

OCT IT 232 10   235 15.0 302 
SEP 05 282 18 .16 266 25.0 387

LE SUEUR CREEK AT LE SUEUR (LAT 44 28 48 LONG 093 53 4T) 

SEP 12 363 7.8 .02 335 19.0 404 

RUSH RIVER 3 MILES NORTH OF RUSH RIVER ON COUNTY ROAD 17 (LAT 44 27 58 LONG 094 02 56)

SEP 12 346 68 .04 507 20.0 770 

SOUTH BRANCH RUSH RIVER AT RUSH RIVER (LAT 44 30 53 LONG 094 02 58

SEP 12 270 36 .06 450 23.0 574 

05327000 HIGH ISLAND CREEK NEAR HENDERSON (LAT 44 34 18 LONG 093 55 22)

SEP 12 464 3.8 .78 434 22.0 606 

05329900 SEVENS CREEK 3 MILES NORTHWEST OF JORDAN (LAT 44 41 28 LONG 093 40 39)

SEP 12 345 7.8 .84 333 17.0 415

SAND CREEK AT MOUTH, 1 MILE SOUTHEAST OF CARVER (LAT 44 44 52 LONG 093 36 54) 

SEP 12 383 9.8 2.1 345 20.0 412

SEP 12 359 10 .35 320 24.0 401

PURGATORY CREEK AT MOUTH NEAR EDEN PRAIRIE (LAT 44 48 27 LONG 093 24 34)

SEP 15 343 7.0 .41 295 18.0 333 

CREDIT RIVER AT SAVAGE (LAT 44 47 14 LONG 093 20 32)

SEP 15 312 10 1.6 286 23.0 331

NINE MILE CREEK NEAR BLOOMINGTON, AT MOUTH (LAT 44 47 37 LONG 093 19 21)

SEP 15 328 36 1.3 306 24.0 383



TOTAL 
DIS

SOLVED
CHRO-

(CR)
(UG/L)

0
0
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- DIS 
SOLVED DIS- SOLVED MAG- PO- ALKA- 
ALUM- SOLVED MAN- CAL- NE- TAS- BICAR- CAR- LINITY

DIS- SILICA INUM IRON 6ANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS
CHARGE (SID2) (AL) (FE) (MN) (CA) (MG) (NA) (K) (HC03I (C03) CAC03

DATE (CFS) (MG/L) (UG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL (LAT 44 56 40 LONG 093 05 20)

NOV 12 14800 15 200 100 20 70 24 9.3 3.4 239 0 196 
JUN 04 18900 14 400 70 20 67 27 12 4.0 248 0 203

DIS- DIS- DIS-
SOL- SOLVED SOLVED DIS-

ORTHO VED- SOLIDS SOLIDS SOLVED
CHLO- FLUO- PHOS- PHOS- PHOS- (RESI- (SUM OF SOLIDS

SULFATE RIDE RIDE NITRATE NITRATE PHATE PHATE PHORUS BORON DUE AT CONSTI- (TONS
(SD4) (CD (F) (N) (N03) (P04) (P04) IP) (B) 180°C> TUENTSI PER

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) IMG/L) (MG/L) (MG/L) (UG/L) (MG/L) (MG/L) AC-FT)

NOV 12 74 9.2 .7   8.9 .29 .28   60 347 334 .47 
JUN 04 90 9.8 .5 1.0 4.6   .18 .07 60 373 352 .51

	SPE-
DIS- NON- CIFIC

SOLVED CAR- SODIUM CON- COLOR
SOLIDS HARD- BONATE AD- DUCT- (PLATI- CAD-
(TONS NESS HARD- SORP- ANCE TEMPER- NUM- ARSENIC MIUM
PER (CA.MG) NESS PERCENT TION (MICRO- PH ATURE COBALT (AS) (CD)

DATE DAY) (MG/L) (MG/L) SODIUM RATIO MHOS) (UNITS) (DEC C) UNITS) (UG/L) (UG/L)

NOV 12 13900 274 78 7 .2 531 7.4 4.0 23 0 0 
JUN 04 19000 278 75 8 .3 557 7.8 18.0 17 10 0

ZINC 
(ZN) 

(UG/L)

	SPE-
DIS- NON- CICIC DIS-

DIS- MAG- ALKA- SOLVED CAR- COLOR ORTHO CON- SOLVED
SOLVED NE- LINITY FLUO- ALUM- BONATE (PLATI- PHOS- DUCT- MAN-

DIS- IRON SIUM AS RIDE INUM HARD- NUM PHATE ANCE GANESE
CHARGE (FE) IMG) PH CAC03 (F) (AL) NESS COBALT (P04) (MICRO- (MN)
(CFS) (UG/L) (MG/L) (UNITS) (MG/L) (MG/L) (UG/L) (MG/L) UNITS) (MG/L) MHOS) (UG/L)

ST. CROIX RIVER BASIN

OCT 18 4390 540 5.4 7.3 55 .3 100 9 90 .27 129

CANNON RIVER BASIN

05353800 STRAIGHT RIVER NEAR FARIBAULT (LAT 44 15 29 LONG 093 13 51) 

OCT 08 264 50 31 7.6 291 .4 300 73 18 .86 694

ZUMBRO RIVER BASIN

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER (LAT 44 04 00 LONG 092 27 55) 

OCT 11 259 50 16 7.4 168 .1 800 51 15 1.8 515

MISSISSIPPI RIVER MAIN STEM

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15) 

APR 18 215000 140 13 7.5 119 .2 900 32 10 .12 299

ROOT RIVER BASIN

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON (LAT 43 44 00 LONG 091 34 00) 

OCT 08 76 10 27 7.6 259 .1 700 8 2 .19 491

IOWA RIVER BASIN

05457000 CEDAR RIVER NEAR AUSTIN (LAT 43 38 10 LONG 092 58 20) 

OCT 10 676 110 25 7.5 223 .3 300 92 9 1.2 676

DES MOINES RIVER BASIN 

05476000 WEST FORK DES MOINES RIVER AT JACKSON (LAT 43 37 10 LONG 094 59 10)

NOV 23 782 20 54 8.0 253 .6 200 277 8 .31 1010
APR 25 3360 10 25 8.3 147 .5 100 139 13 .12 543
JUN 24 205 90 48 7.7 242 .7 200 228 10 .11 878
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
DIS- DIS 
SOLVED SOL- 

SODIUM SOLIDS VED- PO-
CAR- AD- (RES I- PHOS- PHOS- CAL- TAS- 

SODIUM BONATE SULFATE NITRATE BORON SORP- DUE AT PHATE PHORUS SILICA CIUM SIUM
(NA) (C03) (504) (N03) (B> TION 180°C) (P04) (P) (5102) (CA) (K) 

DATE (MG/L) (MG/U) (M6/L) (MG/L) (U6/L) RATIO (M6/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L)

ST. CROIX RIVER BASIN CONTINUED

05336700 KETTLE RIVER BELOW SANDSTONE (LAT 46 23 24 LONG 092 52 56) 

OCT 03 3.0 0 7.7 1.1 40 .2 112 1.4   11 16 1.8

05338500 SNAKE RIVER NEAR PINE CITY (LAT 45 50 30 LONG 092 56 00) 

OCT 18 2.4 0 9.0 1.2 50 .1 115 .33   8.3 17 2.5

CANNON RIVER BASIN CONTINUED

05353800 STRAIGNT RIVER NEAR FAIRBAULT (LAT 44 15 29 LONG 093 13 51) 

OCT 08 9.1 0 61 15 50 .2 463 .99   23 95 3.4

ZUMBRO RIVER BASIN CONTINUED

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER (LAT 44 04 00 LONG 092 27 55) 

OCT 11 19 0 40 15 50 .6 324 1.8   12 61 5.0

MISSISSIPPI RIVER MAIN STEM CONTINUED

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15) 

APR 18 4.4 0 29 1.1 50 .2 207   .09 9.2 40 3.7

ROOT RIVER BASIN CONTINUED

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON (LAT 43 44 00 LONG 091 34 00) 

OCT 08 2.3 0 12 3.0 0 .1 277 .24   12 63 1.6

IOWA RIVER BASIN  CONTINUED

05457000 CEDAR RIVER NEAR AUSTIN (LAT 43 38 10 LONG 092 58 20) 

OCT 10 16 0 69 27 30 .4 454 1.3   19 85 4.4

DES MOINES RIVER BASIN CONTINUED 

05476000 WEST FORK DES MOINES RIVER AT JACKSON (LAT 43 37 10 LONG 094 59 10)

NOV 23 21
APR 25 7.9
JUN 24 19

0 286
0 129
0 236

18
9.6
4.4

BICAR
BONATE 
(HC03)

70
60
90

CHLO-

(CL)

.4 747

.2 403

.4 624

HARD-

(N) (CA.MG)

.35   18 124
.07 13 73
.04 17 110

DIS
SOLVED
SOLIDS
(SUM OF

ATURE TUENTS)

5.6
4.9
3.2

ST. CROIX RIVER BASIN CONTINUED 

05336700 KETTLE RIVER BELOW SANDSTONE (LAT 46 23 24 LONG 092 52 56)

OCT 03 65 3.0   61 19.0 83 

05338500 SNAKE RIVER NEAR PINE CITY (LAT 45 50 30 LONG 092 56 00)

OCT 18 67 2.7   64 13.0 82

CANNON RIVER BASIN CONTINUED

05353800 STRAIGHT RIVER NEAR FARIBAULT (LAT 44 15 29 LONG 093 13 51) 

OCT 08 354 18   363 11.0 430

ZUMBRO RIVER BASIN CONTINUED

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER (LAT 44 04 00 LONG 092 27 55) 

OCT 11 205 31   218 11.0 301

MISSISSIPPI RIVER MAIM STEM CONTINUED 

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15)

ROOT RIVER BASIN CONTINUED

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON (LAT 43 44 00 LONG 091 34 00) 

OCT 08 316 2.3   267 11.0 280

IOWA RIVER BASIN CONTINUED

05457000 CEDAR RIVER NEAR AUSTIN (LAT 43 38 10 LONG 092 58 20) 

OCT 10 272 31   315 10.0 411

DES MOINES RIVER BASIN CONTINUED 

05476000 WEST FORK DES MOINES RIVER AT JACKSON (LAT 43 37 10 LONG 094 59 10)

NOV 23 308 21   529 3.0 699
APR 25 180 8.8 2.2 286 12 362
JUN 24 295 16 1.0 470 17 600



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

DATE

JUL 17 
AUG 22A 
SEP 19

OCT
APR

MAY
JUN

JUL
AUG
SEP

22
07
12
27
10

16
22
18

DIS 
CHARGE 
(CFS)

494 
114 
51

.12
700

1690
93
50

640
150
39

IIS- 
DIS- SOLVED MAG- PO- 

SOLVEI MAN- CAL- NE- TAS- BICAR- CHLO- FLUO 
SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE SULFATE RIDE RIDE 
ISI02) IFE) (MN) (CA) IMG) (NA) (K) (HCO3) (504) (CD (F) 
IMG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) IMG/L) (MG/L) (MG/L) (MG/L) (MG/L

RED RIVER OF THE NORTH BASIN 

05051510 RED RIVER OF THE NORTH BELOW WAHPETON (LAT 46 22 30 LONG 096 39 25)

253 42 
148 29

2       16 4.5 281 51   .3

05051700

15 60
8.4

16
7.7 70

12

14

27

WILD RICE

10
 
 

900

 
228

05056405 BIG COULEE AT GRAHAMS

MAY

SEP

JUL
AUG
SEP

SEP

SEP

JUL
AUG
SEP

SEP

OCT

MAY

22

16

16
21
18

17

15

15
21
17

22

25

14 
16
19
24
05
21

450

67

1640
95
84

12

49

2600
210
200

3.4

294

4120 
3380
7490
5370
2480
1140

6.3 70

21

05060600

__
   

6

050565500

21

21

22
 
__

19

05099380 

16 80

20 
22 140
18 80
17 90
20 70
18 40

40

 

SHEYENNE

_
 

100

RIVER NEAR CAYUGA (LAT

76
25
60
77
82

50
 
 

ISLAND INLET

44

98

35
11
36
45
44

34
 
 

NEAR FORT

23

24

RIVER NEAR HARWOOD (LAT

_
 
 

_
 
 

46 07

300
12
35
40
52

23
 
50

TOTTEN

33

72

47 00

^_
 
90

GOOSE RIVER NEAR PORTLAND (LAT 47 32

 

 
"

 

PEMBINA 

0

100
230
60
0

30

80

108
 
"

96

25

45

59
 

23

39

39
 
48

121

RIVER NEAR VANG (LAT 48 55 00 

61 33 46

40 
44
45
36
45
55

05099400 LITTLE PEMBINA RIVER NEAR

OCT

MAY

25

14
16
05
21

3.0

428
260
27
16

20 180

29
27 40
25 30
22 180

100

_
30
0

30

92

64
59
69
74

05102490 RED RIVER OF THE NORTH NEAR

JUL
AUG
SEP

15
20
17

3200
1650
1740

_
   
 

_
 
 

_
 
 

10 
11 
11
15
13
14
23

20 
19 
22
26
18
20
30

WALHALLA (LAT 48

26
10 
12
12
20
21

PEMBINA

_
 
 

77
29
35
39
67
74

LAT 49

_
 
44

30 LONG 097

14
8.6

11
13
15

7.0
 

9.1

ILAT 48 02

18

7.7

05 LONG 096

_
 
9.5

20 LONG 097

21

277
50

145
226
252

254
298
260

25

208

326

53

155
381
326

27

40)

567 131 2.2
83

218 1
256 1

b.6 .3
b .4
<t .6

255 17 .3

100 9.4 .I
93
140

LONG 099 02 50)

 
.9

103 16 .5 

cc \ A35 ) M 

187 45 .2

40 )B

76
211
228

20)B

7.9 216 190

_
 
.7

3.0 .3

17
 
7.3

8.8

441
247
271

234

215 2
126
179

3 .3
   
 

241 115 .3

LONG 098 03 23) 

9.0 266 167 12
7.0 
7.7 
8.4
8.9
7.7
7.7

10

51 55 LONG

8.6
6.8 
7.5
7.7
9.3

10

00 10 LONG

_
 

5.5

180 
143 
158
172
144
170
225

098

299
211 
184
176
219
245

097

279
226
224

67 
63 
74
86
67
76

115 1

00 20)

232 2
101 
115
126
203 1

.0 

.8

.6

.2

.0

.2

.0

.2

215 20

13 15)

122
82
64

_
   

.5

05116500 DES t/SCS RIVER AT FOXHOLM (LAT 48 22 14 LONG 101 34 11)

    66 26 164 19 396 291

117500 SOURIS (MOUSE) RIVER ABOVE MINOT (LAT 48 14 45 LONG 101 22 15)

    62 20 127 16 343 215

A INCLUDES 55 MG/L CARBONATE ICD3).
B ANALYSES BY NORTH DAKOTA STATE COMMISSION.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE 

JUL 17
AUG
SEP

22
19

(N03)

 
 

ORTHO 
PHOS-

DIS 
SOLVED DIS- 
SOLIDS SOLVED 
(RESI- SOLIDS

(P04) (B) 180°C> PER

NON- 
CAR- 

HARD- BONATE

(CA.MGI NESS

ALKA 
LINITY

CAC03

SODIUM 
AD-

SPE 
CIFIC 
CON 
DUCT-

COLOR 
(PLATI-

TION (MICRO- PH COBALT

RED RIVER OF THE NORTH BASIN   CONTINUED 

05051510 RED RIVER OF THE NORTH BELOW WAHPETON ILAT 46 22 30 LONG 096 39 25) 

282 .38 223 16 207   443 8.2
 
 

294
82 292

05051700 WILD RICE

OCT
APR

MAY
JUN

JUL
AUG
SEP

MAY

SEP

22
07

27

16
22
18

22

16

.1
8.3

.5

2.6
 

.42
 

.69

05054020

 
 

 

880 1310
270 199

170 595

RED RIVER OF

421 386
415

212 482

.40

.40
224
250

RIVER NEAR CAYUGA I LAT

1.78
.27

.81

THE NORTH

.52

.56

.66

331
108

378

BELOW FARGO

276
284
302

11
20

46 07

104
67

193

(LAT 46

67
40
89

213
230

30 LONG

227
41

185

55 50

209
244
213

1.0

05059500

-

SHEYENNE RIVER AT WEST FARGO (LAT

0 623

05060600 SHEYENNE

JUL
AUG
SEP

SEP 

SEP

JUL 
AUG
SEP

SEP

16
21
18

17 

15

_
  -
 

.0

ft

05071500 

15 3.1

17

22

.4

1.0

_
 
 

262
759

241 719

.85

RIVER NEAR

.36
1.03
.98

345

HARWOOD (LAT

184
369
372

05065500 GOOSE RIVER NEAR PORTLAND (LAT

46 53

78

47 00

57
57

105

20 LONG

267

05 LONG

127
312
267

47 32 20 LONG

05066500 GOOSE RIVER AT HILLSBORO (LAT 47 24 20 LONG

132 726

499

0 787

05099380 PEMBINA

OCT
APR

MAY

OCT
APR

MAY

25
12

16

05
21

12 
14 
16
05
21

.5
10

5.7

.4

.3

18 
14 
7.7
.6
.1

.40

.67

.27

.23

.31

05099400

.57

.48

.37

130 503
60 330

60 278

60 280
160 384

.99

.68

1.07

510

325

334

149

73

142

RIVER NEAR VANG (LAT 48 55 00

.68

.45

.38

.38

.52

287
177

155

170
233

LITTLE PEMBINA RIVER NEAR WALHALLA

70 388 
80 398

140 533
200 570

05102490 RED RIVER OF

JUL
AUG
SEP

15
20
17

 
2.1
1.2

__
 
 

463
375
364

.53 

.54

.72

.78

THE NORTH

.63

.51

.50

208 
198
252
271

NEAR PEMBINA

302
255
223

69
29

25

31
48

361
257 
252

192

-_
.4

097 21 40)

7.2
.5

.9

LONG 096 47

.6
 
1.3

1.0 

096 54 551

1.7

096 53 401

_
 

2.0

097 27 201

097 03 401

1.2

429 £
490 £

1910
280

851

051

580 f
609 E
779 £

.5

.2 6

.7 8

.2 21

.6 11

.9 16

.7 25

.1

.1

.0 8

570 7.9 37

976 7.6

426
1140
1060

.0

.2

.0 7

726 7.8

1200 7.7

.8 1030 7.9

1.2

2.9

754 .5 15

1180 7.8

LONG 098 03 231

218
148

130

139
185

(LAT 48 51 55

57 
53
73
70

(LAT 49

74
44
39

151 
145
179
201

00 10

229
211
183

1.2
.7

.8

.7

.7

.9

LONG 098 00

1.1 
1.2
1.8
2.0

LONG 097 13

_
_
1.3

753
433

416 
462
381 
421
585

201

554 
561
758
829

15)

695
589 £
598 {

.7 5

.7 24

.3 20 

.4 14 

.4 12

.4 10 

.4 9

.9 17

.1 2

.3 16 

.6 14 

.4 22

.4 11

.1 7

.1

.4

.3 12

05116500 DES LACS RIVER AT FOXHOLM ILAT 48 22 14 LONG 101 34 11)

0 848 1.15 270 0 325 4.3 1020 

05117500 SOURIS (MOUSE) RIVER ABOVE MINOT ILAT 48 14 45 LONG 101 22 15) 

0 617 .84 235 0 281 3.6 963



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA u*°

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

	TOTAL
DIS- DIS 
SOLVED SOLVED
ALUM- CHRO- SELF- CAD- STRON-
INUM MIUM NICKEL COPPER LEAD ZINC COBALT ARSENIC NIUM. MIUM TIUM BARIUM
(AL) (CR) (NI) (CU) (PB) (ZN) (CO) (AS) (SE) (CD) (SR) (BA)

BATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

RED RIVER OF THE NORTH BASIN CONTINUED 

05051510 RED RIVER OF THE NORTH BELOW WAHPETON (LAT 46 22 30 LONG 096 39 25)

JUL 17 
AUG 22 
SEP 19   0420002   0 312 0

05054020 RED RIVER OF THE NORTH BELOW FARGO (LAT 46 55 50 LONG 096 47 05)

05060600 SHEYENNE RIVER NEAR HARWOOD (LAT 47 00 05 LONG 096 53 40)

JUL 16 
AUG 21 
SEP 18   0730004   0 616

05071500 RED RIVER OF THE NORTH ABOVE RED LAKE RIVER AT GRAND FORKS (LAT 47 54 30 LONG 097 01 25)

JUL 15 
AUG 21 
SEP 17

05099380 PEMBINA RIVER NEAR VANG (LAT 48 55 00 LONG 098 03 23)

05099400 LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 51 55 LONG 098 00 20)

05102490 RED RIVER OF THE NORTH NEAR PEMBINA (LAT 49 00 10 LONG 097 13 15)

DIS- METHY-
SOL- LENE BIO- 

AMMONIA VEB TOTAL TOTAL BLUE CHEM-
MOLY- VANA- NITRO- PHOS- PHOS- ORGANIC ACTIVE TUR- ICAL

LITHIUM BDENUM DIUM SILVER GEN PHORUS PHORUS CARBON SUB- BIB- OXYGEN

JUL
AUG
SEP

17
22
19

(LI) (MO) (V) (AG)

05051510 RED RIVER OF THE NORTH

_
       

600

(N) (P)

BELOW WAHPETON

.01

.05

.01

.10

.04

.06

05054020 RED RIVER OF THE NORTH BELOW FARGO

JUL
AUG
SEP

16
22
18

 
-       

12 0 1

.01

.46
3.2

.28

.63

.76

05060600 SHEYENNE RIVER NEAR HARWOOD (LAT

JUL
AUG
SEP

16
21
18

 
 

  12 0 0

05071500 RED RIVER OF THE NORTH ABOVE RED

JUL
AUG
SEP

APR

MAY

MAY

JUL
AUG
SEP

15
21
17

12
16 
19 
24
05

12
16 
05

15
20
17

_
   

 

.02

.13

.03

LAKE

.00

.02

.00

.17

.25

.10

RIVER AT

.26

.08

.23

(P) (C) STANCE

(LAT 46 22 30 LONG 096 39 25)

.26

.16

.12 13

(LAT 46 55 50 LONG

.42

.68
4.2 20

47 00 05 LONG 096

.95

.59

.22 9.0

GRAND FORKS (LAT 47

.55

.33 13

.33 14

05099380 PEMBINA RIVER NEAR VANG (LAT 48 55 00 LONG 098 03

-

-

05099400 LITTLE PEMBINA RIVER

05102490 RED RIVER OF THE NORTH

 
 

620

--

 

NEAR

NEAR

.01

.02

.00

.17 

.23

.15 

.08

WALHALLA

.20

.21

.16 

PEMBINA

.10

.22

.12

 

__

(LAT 48 51 55 LONG

(LAT 49 00 10 LONG

.33

.33

.24 15

.01

.01

.01

096 47 05)

.01

.03

.00

53 40)

.01

.03

.00

54 30 LONG

.02

.02

.02

231

-

-

098 00 20)

097 13 15)

.01

.01

.00

ITY

45
18
28

44
39
12

145
41
32

097 01

33
24
33

-

 

82
57
47

DEMAND
(MG/L)

2.5
3.5
3.8

 

3.1
8.0

_

4.4
2.8

25)

_
 
 

 

--

~

_

1.3
2.5



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

TOTAL 
DIS- DIS-

DATE

SC
/
I
(

1LVED :
ALUM
INUM
:AL)

(UG/L)

SOLVED
CHRO-
MIUN N
(CR)

ICK
(NI

EL COPPER
I (CU)

(UG/L) (UG/L) (UG/L)

LEA:
(PB

D ZINC
I (ZN)

COBALT ARSENIC
(CO) (AS)

(UG/L) (UG/L) (UG/L) (UG/L)

RED RIVER OF

OCT 
MAY

OCT
MAY

24 
23

24
22

300 
100

600
400

05056220

0 

05056500

0

05056570

OCT
MAY

24
22

1300
700 0

05056630

OCT
MAY

OCT
MAY

24
21

24
21

1400
900

500
300

0

_
0

THE NORTH BASIN   CONTINUED

SWEETWATER LAKE AT SWEETWATER (LAT 48 12 37 LONG

0 0 

DEVILS LAKE

30
0 0

EAST DEVILS

100
0 0

EASTERN STUMP

150
10 0

_ 30
10 0

10 

NEAR

0

LAKE

_
10

60 0 0 

DEVILS LAKE (LAT 48 04 00 LONG

190
20 0 41

SELE- CAD-
NIUM MIUM
(SE) (CD)

STRON
TIUM BARIUM
(SR) (BA)

(UG/L) (UG/L) (UG/L) (UG/L)

098 52 15)

20 0 

098 56 07)

20 0

320 
240 0

600
620 0

NEAR HAMAR (LAT 47 57 02 LONG 098 36 34)

300
140

_
0 130

_
20 0

600
900 0

LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

0

_
0

250
170

190
-10

0 91

_
0 9

DIS

LITHIU
(LI)

MOLY-
M BDENUM

(MO)

VANA
DIUM SILVE
( V ) ( AG )

A

R

KED RIVER OF

05056220

OCT
MAY

24
23

30
50 1

05056500

OCT
MAY

OCT
MAY

24
22

24
22

610
660

4800
2600

4

18

05056630

OCT
MAY

OCT
MAY

24
21

24
21

6200
4300

190
330

7

0505667

10

0

SWEETWATER LAKE AT

0

DEVILS LAKE NEAR

4

12

EASTERN STUMP

110

WESTERN STUMP

7

LAKE

LAKE

S
MMONIA V
NITRO- P
GEN P
(N)

OL-
'ED TOTAL TOTA
HOS- PHOS- ORGAN
HORUS PHORUS CARS
(P) (P) (C)

10 0

_
20 0

METHY-
LENE

L BLUE
1C ACTIVE
ON SUB

STANCE
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

THE NORTH BASIN  CONTINUED

SWEETWATER (LAT 48 12 37 LONG

DEVILS LAKE (LAT 48 04 00 LONG

NEAR LAKOTA (LAT 47 52 04 LONG

NEAR LAKOTA (LAT 47 54 48 LONG

098 52 15)

098 56 07)

098 21 33)

098 23 26)

1800
2400 0

1700
1100 0

BIO-
CHEM-

TUR- ICAL
BID- OXYGEN
ITY DEMAND

(JTU) (MG/L)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

DATE

DIS
CHARGE
(CFS)

TEMPER
ATURE
(DEG C)

SPE
CIFICCON
DUCT
ANCE
(MICRO- PH
MHOS) (UNITS)

DIS
SOLVED
OXYGEN
(MG/L)

COLI-
FQRM
(COL
ONIES
PER

100 ML)

RED RIVER OF THE NORTH BASIN CONTINUED 

5051510 RED RIVER OF THE NORTH BELOW WAHPETQN (LAT 46 22 30 LONG 096 39 25)

JUL 17 494 26.0 460 8.3 5.5 1000
AUG 22 114 26.0 420 8.9 8.8 300
SEP 19 51 13.0 500 8.4 8.6 850

05054020 RED RIVER OF THE NORTH BELOW FARGO (LAT 46 55 50 LONG 096 47 05)

JUL 16 640 26.0 550 8.8 5.8 7600C
AUG 22 150 23.0 610 8.2 5.0 4BOO
SEP IB 39 16.0 BOO 7.B 3.2 56000

05060600 SHEYENNE RIVER NEAR HARWOOD (LAT 47 00 05 LONG 096 53 40)

JUL 16 1640 24.0 400 8.1 3.0 4300
AUG 21 95 22.0 1150 8.3 6.8
SEP 18 84 15.0 1100 8.6 9.5 1500

05102490 RED RIVER OF THE NORTH NEAR PEMBINA (LAT 49 00 10 LONG 09T 13 15)

JUL 15 3200 24.0     7.7 110 
AUG 20 1650 23.0 580 8.5 8.1 40

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

HEPTA-
DI- HEPTA- CHLOR

ALDRIN DDD DDfc DDT SLDRIN ENDRIN CHLOR EPOXIDE LINDANE 2,4-D SILVEX 2,2,5-T 
DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/I ) (UG/L) (UG/L) (UG/L) (US/L) (UG/L)

05051510 RED RIVER OF THE NORTH BELOW WAHPETON (LAT 46 22 30 LONG 096 39 25) 

EP 19 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

05054020 RED RIVER OF THE NORTH BELOW FARGO (LAT 46 55 50 LONG 096 47 05) 

EP 18H .00 .04 .00 .07 .03 .00 .00 .00 .00 .40 .00 .01

05060600 SHEYENNE RIVER NEAR HARWOOD (LAT 47 00 05 LONG 096 53 40) 

UG 21 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

05102490 RED RIVER OF THE NORTH NEAR PEMBINA (LAT 49 00 10 LONG 097 13 15)

EP 17 .00 .00 .00 .00 .00 .00 .00 .00 .00 .15 .00 .13 

H INCLUDES 0.05 UG/L CHLORDANE.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BATE

OCT 24 
MAY 23

OCT 24

OCT

OCT

OCT 
MAY

OCT 
MAY

OCT 
MAY

OCT 
MAY

OCT 
MAY

24

24

24 
22

24 
22

24 
22E

24
216

24
21

STAGE 
(FT 

ABOVE 
BATUMI

CIO. 49 
C12.77

C14.85

C12.48

D10.84

BIO. 84 
B1J.91

DID. 56 
BIO. 79

B.76 
D.64

F84.15 
F84.95

F97.73 
F99.36

DIS- 

DIS- SOLVED MAG- 
SOLVED MAN- CAL- NE- 

SILICA IRON GANESE CIUM SIUM 
(SI02) (FE) (MM) (CA) (MG) 
(MG/L) (UG/Lt (UG/L) CMG/L) (MG/L)

RED RIVER OF THE NORTH :

23 
4.0

05056250 

15

30 
20

LAC AUX 

70

05056260 LAKE 

23 70

8.6

1.5 
18

05056506 MIS:

22
11

05056!

13 
8.8

05056630

21 
13

6.4 
9.6

130

30
350

0
290

570 EAST

130
40

EASTERN

200 
20

80
40

0 
0

MORTES 

40

IRVINE 

170

0

0

32 
28

NEAR 

69

NEAR 

105

73

50

20 8 
40 63

BEVILS LAKE

0 6 
0 28

STUMP LAKE N

0 36 
0 41

0 
0

110 
98

PO- 

TAS- BICAR- CHLO- 
SOBIUM SIUM BONATE SULFATE RIBE 

(NA) (K) (HC03) (S04) (CD 
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

BASIN   CONTINUEB

36 74 
30 56

CHURCHS FERRY (LAT 41

41 43 
19 24

CHURCHS FERRY (LAT 48

67 103 
19 23

582 
405

582

.2 3640 
800

NEAR HAMAR 

.2 2680

IEAR LAKOTA

4900 
3750

382 
223

3140 
2220

18900 
5100

LAT 47 57 

15510

(LAT 47 52

23720 
15000

1720 
1050

27
21

i 21 07 LONG

18 
18

16 57 LONG

37
15

340 
230

260

02 LONG 098 

1250

04 LONG 089 

1110

144

247 160 29 
218 133 21

099 05 42)

332 160 23 
203 88 15

099 10 25)

425 357 47 
182 81 11

980 6740 1440 
736 4520 977

822 5280 1180

2340 43000 7720

36 34) 

1900 35600 5420

21 33) 

1050 57800 9520

351 5110 1020

FLUO- 

RIBE 
(F) 

(MG/L)

.3 

.3

.2

.4

.4 

.4

.2

.1

.2

.4

.2

.5

.2

.4

.2

.1

.2 

.2

C FEET ABOVE ARBITRARY BATUM. WHICH IS 20.00 FT BELOW REFERENCE MARK NO. 1.
B TO CONVERT TO SEA-LEVEL ELEVATION, ABD 1400 FT.
E INCLUBES 271 MG/L CARBONATE (C03).
F TO CONVERT TO SEA-LEVEL ELEVATION, ABD 1300 FT.
G INCLUBES 135 MG/L CARBONATE (C03).



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

ORTHO 
PHOS- 

NITRATE PHATE BORON 
(N03) (P04) (B) 
(MG/L) (MG/L) (UG/L)

DIS 

SOLVED 
SOLIDS 
(RESI-

DIS 
SOLVED 
SOLIDS HARD-

NON- 
CAR- ALKA- 

BONATE LINITY

180°C) PER (CA.MG) NESS CAC03 
(MG/L) AC-FT) (MG/L) (MG/L) (MG/L)

RED RIVER OF THE NORTH BASIN   CONTINUED

05055220 SWEETWATER LAKE AT SWEETWATER

OCT 24 
MAY 23

OCT 24 
MAY 23

13 .79 
.9 .05

05055250

.1 .48 

.4 .23

100 
20

LAC

90

549 
443

AUX MORTES

348

05055260 LAKE IRVINE

OCT 24

OCT 24 
MAY 22

MAY 22

MAY 22

OCT 24

OCT 24 
MAY 21

OCT 24 
MAY 21

4.B 1.1 140

05056500

3.2 1.1 2300 
.4 .96 890

05056505 NARROWS

2.5 .89 890 

05055506 MISSION

24 .17 1800

05056570 

15 1.3 5000

05056530

1.8 1.1 
.4 .18

05056670

1.1 .31 
2.9 .42

1020

DEVILS LAKE

13300 
9010

OF DEVILS

.

NEAR

.

NEAR

1.

NEAR

18. 
12.

LAKE

75 226 
50 191

SODIU 
AD-

TION 
RATIO

(LAT 48 12 37 LONG 098 52

23
12

203 
178

SPE 
CIFIC 

IM CON 
DUCT 
ANCE 
(MICRO- PH 
MHOS) (UNITS)

15)

2.1 807 7.6 
1.8 657 7.5

CHURCHS FERRY (LAT 48 21 08 LONG O99

47 205 38

CHURCHS FERRY (LAT 48 16

39 538

DEVILS LAKE

1 2570 
3 1810

NEAR DEVILS

167 .7

05 42)

526 7.9

COLOR 
(PLATI 
NUM- 
COBALT 
UNITS)

13 
17

22
36

57 LONG 099 10 25)

189 349 
37 149

(LAT 48 04 00 LONG

1770

LAKE (LAT 48

BAY OF BEVILS LAKE NEAR DEVILS LAKE (LAT

21100

EAST DEVILS 

64000

EASTERN STUMP
93OO 
3500

103000 
59700

WESTERN STUMP

1500 
770

8190 
4690

28.

LAKE 

87.

LAKE

140 
94.

LAKE

11. 
6.

7 3450

NEAR HAMAR 

0 11000
2 6730 

NEAR LAKOTA

20200 
8 15500

NEAR LAKOTA

1 1840 
38 1160

2850

(LAT 47 57 02

5670 

(LAT 47 52 04

19400 
14800

(LAT 47 54 48

1560 
907

804

01 36

48 01

504

LONG

1060 

LONG

863 
681

LONG

288 
251

1.9 
.7

098 56

27

1400 7.7 
579 7.9

07)

14800 8.0

LONG 098 53 44)

36 LONG

38

098 36

44 

098 21

73 
52

098 23

17 
13

098 53 43)

21500 8.1

34)

33400 8.5 

33)

57300 7.8 
49000 8.4

26)

10400 7.8 
5860 7.5

20 
17

20 
47

8

65 
33

35

21 
28

8 
22



350 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE I C, CHEMICALLY DISPERSED! N, IN NATIVE WATERl P, PIPETl S, SIEVE! 

V, VISUAL-ACCUMULATION TUBE! W, IN DISTILLED WATER)

WATER
TEM- SUSPENDED 
PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE 
(°C) (CFS) (MG/L) (TONS/DAY)

PARTICLE SIZE
METHOD 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
ANALY- 

.002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

RED RIVER OF THE NORTH BASIN CONTINUED 

05099380 PEMBINA RIVER NEAR VANG ILAT 48 55 00 LONG 098 03 23)

APR 
APR

APR 
APR

APR

APR 
APR

APR 
APR

MAY

OCT 
DCT 
OCT 
NOV 
JAN

MAR 
APR

APR

14 
15

16 
18

22

25 
27

28 
29

07

02 
25 
29 
26
15

12 
01

12

MAY 06 
MAY 21

JUN 05 
AUG 01 
AUG 27 
SEP 22

DATE

OCT 25 
MAY 06

1035 
0740

0825 
0855

1330

0925 
1615

1345 
1630

0900

210 
015 
300 
020 
300

850 
500

1220

4120 
3820

7.0 3400 
3590

6610

11.0 5630 
11.0 4830 
9.0 3980

8.0 3640 
9.0 3290

12.0 2140

05099400

11.0 5. 
6.0 2. 
5.0 2. 
0.0 2. 
0.0

0.0 1. 
1.1 1.

6.0 1270

1040 12.0 26 
1045 13.0 16

1100 17.0 34 
0900 17.0 2. 
1710 26.0 
1730 15.0

PARTICLE-SIZE 
(METHOD OF ANALYSIS:

WATER NUMBER 
TEM- OF 
PERA- SAM- 
TURE PLING 

TIME (°C) POINTS

05099400

1015 6.0 9 
1040 12.0 4

959 
900

786 
781

480 
452

392

338 
382 
403

458

480 
475

574 
423

LITTLE PEMBINA

356 
15 
20 
31 

0 27

56 
110

6470

2300 
783 
144 
35

95 
3 23 
38 44 
35 17

DISTRIBUTION OF 
H, HYDROMETER!

DISCHARGE 
(CFS) .06

RED RIV 

LITTLE PEMBINA

2.9 
26

9280 54 68   86   93 95 96 99 100

10600 55 68   88   95 97 98 100

4330 48 61   81   88 89 94 99 100 

4500 44 55   73   86 87 88 99 100

3170 47 57   78   91 94 97 100

RIVER NEAR WALHALLA I LAT 48 51 55 LONG 098 00 20)

22200 31 41   55   70 78 85 93 93

319 50 68   91   98 99 100  

BED MATERIAL. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
0, OPTICAL ANALYZER! S, SIEVE! V, VISUAL ACCUMULATION TUBE)

PARTICLE SIZE 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED 

2 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64. 

ER OF THE NORTH BASIN   CONTINUED 

RIVER NEAR WALHALLA I LAT 48 51 55 LONG 098 00 20)

0 9 53 56 75 92 99 100

- VPWC

  VPWC 
  VPWC

  VPWC 

  VPWC

  VPWC 

  VPWC

  VPWC

  VPWC

100 SVPWC

  VPWC

METHOD 
OF 

ANALY- 
0 SIS

- SV 
- SV



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN  »! 

CHEMICAL ANALYSES, HATER YEARS, OCTOBER 1960 TO SEPTEMBER 1967

MAG- PO- ALKA-
MAN- CAL- NE- TAS- BICAR- CAR- UNITY

DIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE
CHARGE (SI02) (FE) (MN) (LA) (HG) (NA) (K) (HC03) (COS) CAC03 (SO*)

DATE (CFS) (MG/L) 1UG/L) (UG/L) (MG/L) (MG/L) (HG/L) (MG/L) (MG/L) (HG/L! (MG/L) IMG/L)

CHIPPEWA RIVER BASIN 

05358500 FLAMBEAU RIVER AT BASES ISLAND NEAR WINTER (LAT 45 46 10 LONG 090 45 45)

13     15 3.5 3.3 .8 43 0   11

WISCONSIN RIVER BASIN 

05403500 LEMONHEIR RIVER AT NEW LISBON (LAT 43 52 47 LONG 090 09 40)

NOV 1966
22...   9.9 860 60 18 8.3 2.8 1.2 82 0 67 9.8 

HAY 1967
23...   --       ~     57 0 47 11

ROCK RIVER BASIN 

05424230 ASHIPPUN RIVER NEAR HONTERY (LAT 43 10 46 LONG 088 30 35)

170 0 139 60 

05425210 OCONOMOHOC RIVER AT OCONOMOWOC ILAT 43 06 21 LONG 088 30 42)

218 0 179 39 

05431040 TURTLE CREEK NEAR DELAVAN (LAT 42 38 58 LONG 088 41 13)

218 0 179 35 

05431500 TURTLE C NEAR CLINTON (LAT 42 35 55 LONG 088 51 50)

232 0 190 42 

ILLINOIS RIVER BASIN 

05527740 DES PLAINES RIVER AT PLEASANT PRAIRIE (LAT 42 32 53 LONG 087 56 36)

164 0 135 166 

05543790 FOX RIVER NEAR SUSSEX (LAT 43 06 30 LONG 088 10 23)

164 0 135 58 

05543825 FOX RIVER NEAR HAUK.ESHA (LAT 43 00 43 LONG 088 14 00)

192 

U5544200 MUKWONAGO RIVER AT MUKWONAGO (LAT 42 51 24 LONG 088 19 39)

SEP 1961 
15... 75               278

0554499U HONEY CREEK AT VIENNA (LAT 42 43 09 LONG 088 18 03)

204 

05546500 FOX RIVER AT WILMOT (LAT 42 30 40 LONG 088 10 45)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSES, WATER YEARS OCTOBER 1960 TO SEPTEMBER 1967

DIS- DIS- DIS- D1S-

TOTAL SOLIDS SOLIDS SOLIDS SOLIDS CAR-
PHOS- (RESI- (SUM OF (TONS (TONS HARD- BONATE

RIDE RIDE GEN AMMONIA NITRATE PHORUS DUE AT CONSTI- PER PER NESS HARD-
(CL) (F) (N) (NH4) (N03) (P04) 180 C) TUENTS) AC-FT) DAY) (LA.MG) NESS

DATE (MG/L) IMG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

CH1PPEWA RIVER BASIN CONTINUED 

05358500 FLAMBEAU RIVER AT BABBS ISLAND NEAR WINTER (LAT 45 46 10 LONG 090 45 45)

1.0   100       52 17 

WISCONSIN RIVER BASIN CONTINUED 

05403500 LEMONWEIR RIVER AT NEW LISBON (LAT 43 52 47 LONG 090 09 40)

NOV 1966
22... 4.2 .1     2.5   97 98 .13   79 12 

MAY 1967
23... 3.0       1.9   66   .09   56 10

ROCK RIVER BASIN CONTINUED 

05424230 ASHIPPUN RIVER NEAR MONTERY (LAT 43 10 46 LONG 088 30 35)

204 64 

05425210 OCONOMOWOC RIVER AT OCONOMOWOC (LAT 43 06 21 LONG 088 30 42)

218 40 

05431040 TURTLE CREEK NEAR DELAVAN (LAT 42 38 58 LONG 088 41 13)

211 32

239 49 

ILLINOIS RIVER BASIN CONTINUED

314 179

193 58 

05543825 FOX RIVER NEAR WAUKESHA (LAT 43 00 43 LONG 088 14 00)

SEP 1961 
14... 18                   241 95

05544000 FOX RIVER NEAR MUKWONAGO (LAT 42 52 40 LONG 088 18 20)

261 103 

05544200 MUKWONAGO RIVER AT MUKWONAGO (LAT 42 51 24 LONG 088 19 391

251 22 

05544990 HONEY CREEK AT VIENNA (LAT 42 43 09 LONG 088 18 03)

266 92 

05545120 SUGAR CREEK NEAR VIENNA (LAT 42 42 54 LONG 088 20 31)

223 56

259 74



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSES, HATER YEARS, OCTOBER 1960 TO SEPTEMBER 1967

	SPECI- 
SODIUM FIC

AD- COND- PER-
SORP- UCTANCE BIS- CENT

PERCENT TION (MICRO- PH TEMP- SOLVED SATUR-
SODIUM RATIO MHOS) ERATURE COLOR OXYGEN ATION

BATE (UNITS! (DE6 (, I

CHIPPEWA RIVER BASIN CONTINUED 

05358500 FLAMBEAU RIVER AT BABBS ISLAND NEAR WINTER (LAT 45 46 10 LONG 090 45 451

NOV 1966 
01...     110 6.5 2 65

WISCONSIN RIVER BASIN CONTINUED 

05403500 LEMONWEIR RIVER AT NEW LISBON (LAT 43 52 47 LONG 090 09 40)

NOV 1966
22... 7 .1 167 7.0 4 15 

MAY 1967
23...     125 7.0

ROCK RIVER BASIN CONTINUED 

05424230 ASHIPPUN RIVER NEAR MONTERY (LAT 43 10 46 LONG 088 30 351

SEP 1961 
14...     397 7.3 17

05425210 OCONOMOWOC RIVER AT OCONOMOWOC (LAT 43 06 21 LONG 088 30 421

SEP 1961
14...     422 7.7 19

05431040 TURTLE CREEK NEAR DELAVAN (LAT 42 38 58 LONG 088 41 131

SEP 1961
15...     420 7.6 17

05431500 TURTLE C NR CLINTON (LAT 42 35 55 LONG 088 51 501 

SEP 1961
15...     456 7.6 17

ILLINOIS RIVER BASIN CONTINUED 

05527740 DES PLAINES RIVER AT PLEASANT PRAIRIE (LAT 42 32 53 LONG 087 56 361

SEP 1961 
15...     652 7.5 17

05543790 FOX RIVER NEAR SUSSEX (LAT 43 06 30 LONG 088 10 231

SEP 1961 
14...     389 7.3 17

05543825 FOX RIVER NEAR MAUKESHA (LAT 43 00 43 LONG 088 14 00)

SEP 1961
14...     513 7.1 18

05544000 FOX RIVER NEAR MUKWONAGO (LAT 42 52 40 LONG 088 18 201

SEP 1961
15...     524 7.3 14

05544200 MUKWONAGO RIVER AT MUKWONAGO (LAT 42 51 24 LONG 088 19 39)

SEP 1961 
15...     457 7.8 16

05544990 HONEY CREEK AT VIENNA (LAT 42 43 09 LONG 088 18 031

SEP 1961 
15...     506 7.5 16

05545120 SUGAR CREEK NEAR VIENNA (LAT 42 42 54 LONG 088 20 311

SEP 1961 
15...     419 7.7 17

05546500 FOX RIVER AT WILMOT (LAT 42 30 40 LONG 088 10 451 

SEP 1961



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSES. HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BATE

DIS- SILICA IRON 
CHARGE (SIQ2) (FE) 
(CFS) (MG/L) (UG/L)

MAN 
GANESE 
(MN) 

(UG/L)

MAG- 
CAL- NE- 
CIUM SIUM SODIUM 
(CA) (MG) (NA) 

(MG/L) (MG/L) (MG/L)

BLACK RIVER BASIN

05381000 BLACK RIVER AT NEILLSVILLE

OCT 25 
AUG 29

OCI 24 
AUG 27

145 8 
27 6

9 
23 10

.0 880 

.4 120

.5 480 
80

05399500 BIG EAU

OCT 24 
AUG 27

OCT 23

OCT 23 
AUG 27

OCT 24 
AUG 28

23 6
4.3 5

5.1 8

9 
4.8 8

32 8 
9.3 12

.8 820 

.9 230

.1 890

05400710 MILL

.8 1 

.0 560

.7 1400 
13UO

05409830 NORTH FORK

0 
20

0 
60

15 
17

WISCONSIN

16 
19

5.2 
5.9

RIVER

4.3 
5.0

(LAT 44 33

4.0 
7.5

BASIN 

T 44 58 25

3.4 
5.9

PLEINE RIVER NEAR STRATFORD (LAT 44

0 
40

0

17 
17

16

CREEK NEAR STEVENS

0 
120

0 
300

NEDERLO

05409860 NEBERLO CREEK

OCT 23 
DEC 17 
JAN 23

12 
.86 12 

1.2 15

0 
0 
0

~

05409870 NEDERLO CREEK

OCT 23 
DEC 17 
JAN 23

11 
1.6 13 
2.1 15

0 
0 
0

0

17

9.8
11

CREEK NEAR

NEAR GAYS

65 
52 
56

NEAR GAYS

57 
48 
56

6.3 
4.7

5.9

POINT

2.9 
5.4

3.8 
3.3

GAYS

MILLS

27 
32 
29

MILLS

27 
33 
30

5.6 
6.9

5.4

(LAT 44 31

9.0 
12

3. a
4.8

MILLS (LAT 

1.6 

(LAT 43 21

1.4 
1.6 
1.7

(LAT 43 21

1.6 
1.9 
1.8

PO 
TAS 
SIUM 
(K) 

(MG/L)

35 LONG

2.0 
3.2

LONG 089

1.4 
1.5

BICAR- CAR 
BONATE BONATE 
(HC03) (C03) 
(MG/L) (MG/L)

090 36 50)

68
73

54 15)

63 
86

0 
0

0 
0

ALKA 
LINITY 

AS 
CAC03 
(MG/L)

56
60

52 
71

SULFATE 
(S04) 
(MG/L)

9.2 
12

11 
8.0

49 15 LONG 090 04 35)

3.5 
5.0

4.0

08 LONG

3.9 
5.4

3.1 
2.4

43 21 47 

.7 

36 LONG

.6 

.6 

.8

30 LONG

.6 

.7 

.9

78 
68

70

089 39 58)

59 
61

38 
41

LONG 090 54 

324 

090 54 31)

314 
306 
304

090 53 49)

296
146 
294

0 
0

0

0 
0

0 
0

34) 

0

0 
0 
0

0 
0 
0

64 
56

57

48 
50

31 
34

266

258 
251 
249

243 
120
241

11 
14

12

16 
18

9.6
7.2

13

13 
11 
10

12
13 
11



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CHLO- FLUO- 
RIDE RIDE 
(CD (F)

1)IS- DIS 
SOLVED SOLVED BIS- DIS- NON- 

TOTAL SOLIDS SOLIDS SOLVED SOLVED CAR- 
PHOS- (RESI- (SUM OF SOLIDS SOLIDS HARD- BONATE 

NITRATE PHORUS DUE AT CONSTI- (TONS (TONS NESS HARD- PERCENT 
(N03) (PO*) 180°C) TUENTS) PER PER (CA.MG) NESS SODIUM

BLACK RIVER BASIN  CONTINUED

OCT 
AUG

OCT 
AUG

OCT 
AUG

OCT

25 
29

2* 
27

2* 
27

23

4.0 .1 
8.0 .0

3.0 .2 
3.0 .0

9.0 .1 
10 .0

05*00100

8.0 .1

1.

1.

2!

9 
5

7 
0

6 
0

LITTLE EAU

1.

05400710

OCT 
AUG

DCT 
AUG

OCT

23 
27

2*
28

23

15 .3 
16 .0

7.0 .1 
6.0 .0

3.0 .2

1. 
3.

0

MILL

6
0

05*02000 YEL

1.2 
3.6

05*09860

OCT 
DEC 
JAN

23 
17 
23

3.0 .2 
2.0 .1 
.5 .0

1. 
3.
3.

05*09870

OCT 
DEC 
JAN

23 
17 
23

3.5 .2
*.0 .1 
.5 .0

1. 
*. 
3.

6

NEDERLO

* 
* 
0

NEDERLO

1 
1 
*

110 
.82 9*

WISCONSIN

7* 
.05 95

11* 
.33 105

PLEINE RIVER

118

81 
98

15 *3 
13 6

RIVER BASIN   CONTINUED

96

98 
99

NEAR MARSHFIELD

9*

CREEK NEAR STEVENS POINT (LAT

129
.7* 123

LOW RIVER AT

89
.10 67

268

CREEK NEAR

257 
2*1 
25*

CREEK NEAR

2*1 
2*5 
28*

116

BABCOCK (LAT **

72

 

10 
13 5

16 7 
1* 1

(LAT **

16 i

** 31

18 
17

.1 59 

.85 66

58 
.90 68

.08 68 

.22 62

*3 18 LONG 090 U5

.65 6*

08 LONG 089 39 58)

62 
6*

18 05 LONG 090 07 15)

09 1

36

GAYS MILLS (LAT *3 21 36

265 
265

35 
33
35

GAYS MILLS (LAT *3 21 30

26* 
263

33 
33 1 
39 1

.68 *1

291

LONG 090 5* 31)

273 
.56 261 
.82 259

LONG 090 53 *9)

253 
.06 256 
.61 263

* 
6

6
0

5 )

* 
6

77)

6

1* 
1*

9
a

26

16 
10 
10

10 
12 
22

12 
19

11 
16

1* 
18

1*

23 
27

16 
19

1

1 
1 
1

1 
2
1

SODIUM 
AD 

SORP 
TION 

RATIO

.2

.*

.2 

.3

.3

.*

.3

.5 

.6

.3 

.3

.0

.0 

.0 

.0

.0

.1

.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BATE

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

PH TEMP 
ERATURE 
(BEG C)

COLOR 
(PLATI 
NUM

COBALT 
UNITS)(UNITS)

BLACK RIVER BASIN CONTINUE! 

05381000 BLACK RIVER AT NEILLSVILLE (LAT 44 33 35 LONG 090 36 50)

24

WISCONSIN RIVER BASIN CONTINUE! 

05396000 RIB RIVER AT RIB FALLS (LAT 44 58 25 LONG 089 54 15)

05399500 BIS EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 15 LONG 090 04 35)

OCT 24 
AUG 27 26

05400100 LITTLE EAU PLEINE RIVER NEAR MARSHFIELD (LAT 44 43 18 LONG 090 05 77)

OCT 23 155 7.2 8 80 

05400710 MILL CREEK NEAR STEVENS POINT (LAT 44 31 08 LONG 089 39 58)

OCT 23 181 7.0 8 50 
AUG 27 199 6.9   35

05402000 YELLOW RIVER AT BABCOCK (LAT 44 18 05 LONG 090 07 15)

OCT 24 108 6.8 9 50 
AUG 28 111 6.7   10

05409830 NORTH FORK NEBERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34)

OCT 23 482 8.2 8 5

05409860 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG 090 54 31)

OCT 23
BEC 17
JAN 23

OCT 23
DEC 17
JAN 23

469
471
469

449
472
452

8.0 8
8.0 2
8.1

8.0 9
8.1 0
8.2

5
4
5

5
3
3



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

APR 10

OCT 2 
NOV 7 
DEC 13 
JAN 22 
FEB 19 
MAR 14

OCT 1 
NOV 8 
DEC 13 
JAN 22 
hEB 19 
MAR 14

OCT 
DEC 
JAN 
FEB 
MAR 
APR

OCT 
OCT 
DEC 
JAN 
FEB 
MAR

DEC 
JAN 
FEB

APR 

OCT

f=EB

OCT 
OCT 
DEC

FEB 
MAR 
APR

DEC 
JAN

MAR

OCT 
DEC

FEB 
MAR 
APR

OCT 
DEC 
JAN 
FEB 
MAR 
MAR

2

1 
1

a
30 
16 
15 
20 
17

2
6 

10

9 

30

20

9 
31 
16

20 
17 
3

2
6

10

22
2

11 
11 
16

22
3
7 

11 
12 
26

TIME 

1520

SPECIFIC SPECIFIC 
TEM- CON- TEM- CON- 

DIS- PERA- DUCTANCE BIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- CHARGE TURE (MICRO- 
(CFS) (DEG C) MHOSI DATE TIME (CFS) (DEG C) MHOS)

ST. CRDIX RIVER BASIN 

05332500 NAMEKAGON RIVER NEAR TRE6D (LAT 45 56 53 LONG 91 53 17) 

1370 6 105

1115 1700 
1115 
1250 1480 
1215 
1000 1350

05336000 ST.

1300 
1325 
1600 
1625 
1330

053

1445 
1000 
1100 
1100 
1115 
1200

05356000

1058 
1615 
1630 
0940

1115 
1240 
0950

2610

2360 
2220 
2250

  

  

CHIPPEWA

493 
462

0535650

1820 
2150 
1810

1140 9060 

05358500 FLAMBE 

1700 1290

1600 2100

05359500 SOUTH

1020 791 
1020 518 
1425 559

1225
1510 
1100

1400 
1510

1415 

1630

410 
387 
514

05360500

1640 
1440

05362000

286 
234

1255 290 
1120 211 
0720

05365500 CHIP

1610 7980 
1415 
1510    
1730    
1545 
1130   

4 100 
0 125 
0 120 
1 140 
0 140

CROIX RIVER NEAR

4 
0
1 
0
1

8
1 
1 
3 
3
1

C 

RIVER AT B

11 
7 
0 
1 
1 
2

0 CHIPPEWA

1 
1 
1 
0 
2

&U RIVER AT

6 
0 
1 
0 
0

135 
80 

170 
180 
170

290

135 
250 
270 
140

HIPPEWA 

1SHOPS

70 
70 
80 
75 

<50 
120

RIVER

70 
75 
90 

IDS 
<50

BABBS

100 
70 
85 
70 

120

FORK FLAMBEAU RIVE

9 80 
5 80 
0 90 
0 80 
0 <50 
2 120 
2 115 
2 80

FLAMBEAU RIVER Net

2 95
1 85 
1 130 
0 90 
3 75

JUMP RIVER AT SH

9 110 
0 130 
1 80 
1 95 
1 <50 
5 65

PEWA RIVER AT CHIf

11 90 
2 130 
1 <50 
1 125 
1 150 
2 160

JUN 17

AUG 20 
SEP 25

GRANTSBURG (LAT 45

JUN 13 
JUL 30 
AUG 21 
SEP 25

APR 16 
MAY 9

JUL 7 
AUG 6

RIVER BASIN 

BRIDGE NEAR WINTER 

APR 3

MAY 22
JUN 19 
AUG 18

NEAR BRUCE ILAT 45

MAY 16 
JUN 9 
JUL 11 
AUG 5 
SEP 8

ISLAND NEAR WINTER

JUN 20 
JUL 3 
JUL 23 
AUG 18 
SEP 2

1500

1800 
1030

55 26

1015

0850 
1415

0945 
1300

1150 
1230

1200

638 
992

LONG 92 38 21) 

14200

1S20

1170 
1510

  

(LAT 45 50 57 LONG 91 

1530 619

0830 
2000 
1130

148 
225 
601

27 08 LONG 91 15 39)

1345    
1200 593 
1200 529 
1000 1050 
1130 377

(LAT 45 46 07 LONG 90 

1000 733

1130 
1415 
1000

R NEAR PHILLIPS (LAT 45 

APR 11 1030

JUN 20 
JUL 3 
JUL 23 
AUG 18 
SEP Z

R BRUCE (LAT 45 22

MAY 5 
JUN 9

JUN 10 
JUL 9 
AUG 5 
SEP 8

PEWA FALLS (LAT 44

APR 15 
MAY 6

JUL 9 
AUG 7 
SEP 9

1250 
1105 
1555 
1615 
1330

848 
926 
882

19

22
12

2

12

19 
14

9)

7 
14

19 
23

04 44)

3 
8 

12 
18 
23

18 
19 
24 
22 
17

45 41) 

15

22 
23 
22

140

130 
165

<50

  

160 
175

80 
120

180 
190

100

70 
90 
70

105 
105 
85 
75 

120

100

85 
85 

105

42 08 LONG 90 36 58) 

4710 2   

479 
669 
725 
208 
161

21 LONG 91 12 34)

1120 2180 
1230 1770

0730

1205 
1610

55 37

1115 
1345

0615 
1730 
1000

179

98.9 
39.8

LONG 91 24 33)

280 
8560

17 
19 
24 
26 
22

14 
20

20

23
18

7 
13

16 
23
19

80 
70 
70 
75 
90

65 
90 

100

100

120

150 
200

50
110

180 
115 
190



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT 11 
NOV 1 
NOV 29 
JAN 7

MAR

OCT 
DEC 
JAN 
FEB 
MAR 
APR

OCT 
DEC 
JAN 
JAN 
FEB 
MAR

OCT 
DEC 
JAN 
FEB 
MAR 
APR

NOV 
DEC 
JAN 
FEB 
MAR 
APR 
APR

NOV 
DEC 
DEC

FEB 
APR

NOV 
DEC 
JAN 
FEB 
APR

NOV 
JAN 
FEB 
APR

NOV

JAN 
FEB 
APR

NOV 
DEC 
JAN 
MAR 
MAR

13

23 
3
9 

13 
12 
7

23
4 
7 

27 
11 
12

24 
4 
8 

12 
12 
9

13 
4 
8 

12 
11 
6 
8

8 
4 

18

25 
3

7 
18 
23 
25 
8

8 
24 
24
7

6

23 
25
2

7 
17 
21 
3 

28

TIME

0950 
1510 
1315

1140

DIS 
CHARGE 
(CFS)

1090 
714 
411 
425

616

05368000

1410 447 
1630 252 
1120 217 
1000 190 
1515 192 
1400 2300

05369000 RE:

1230 2760 
1040   - 
1515 
1115    
1440    
1415

1015 
1145 
1300 
0845

1915

05369500

12000 
6980 
7520 
8680

43900

05370000 EAU

7.38 
0930 1.00 
1600 5.23 
1700 6.07 
1745 5.67 
1815 699 
1030 361

1005 
1615 
1325

1050 
1415

1555 
1105 
1405 
1415 
0925

1545 
1200 
1340 
W05

1300

315 
295 
299

235

356
274 
375 
377 

1880

05381000 B

188 
325 
197 

11000

05382000 BL 

1080

1035 1100 
1640 849 
1625 3860

05383000 LA

0945 282 
1400 235 
1045 250 
1720 262 
1125 534

SPECIFIC 
WATER CON- 
TEM- DUCTANCE 
TURE (MICRO- 
(DEG C) MHOS DATE TIME

CHIPPEWA RIVER BASIN   CONTINUED

9 130 
8 140 
1 140 
1 140 
1 150 
2 160 
2 140

HAY RIVER AT WHEELER

8 290 
1 340 
0 <50 
0 <50 
3 320 
4 100

D CEDAR RIVER AT MENOM

9 180 
1 200 
1 150 
1 180 
1 180 
1 200 
3 160

CHIPPEWA RIVER AT DURA

9 110 
3 240 
1 <50 
0 140 
0 120 
5 110 
7 145

GALLE RIVER AT SPRING

2 460 
4 350 
1 300 
3 350 
1 130 
4 140

TREMPEALEAU

6 
4 
0 
0 
0 
5

6
0

0 
4

5 

2

6
0

0
2

CROSSE

6 
2

2 
2

270 
240 
270 
260

270 
260 
180

175 

BLACK RI

130

  

JUL 29 
AUG 28 
SEP 11

(LAT 45 02 

MAY 6

JUL 8 
AUG 8 
SEP 9

ONIE (LAT 44 

APR 17

JUN 12 
JUL 8 
AUG 13

1545

WATER SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- 
(CFS) [DEC C) MHOS)

332

1320 206

52 LONG 91 54 39) 

2040 340

1450 187 
1330 165

53 02 LONG 91 55 57) 

1130   

1120 
1400 
1100

ND (LAT 44 37 40 LONG 

APR 17 1000

JUL 8

SEP 10

VALLEY (LAT

APR 16 
MAY 7 
JUN 11 
JUL 7 
AUG 8 
SEP 9

RIVER BASIN

MAY 27 
JUN 10

AUG 19 
SEP 24

MAY 8 
JUN 10

AUG 19 
SEP 24

VER BASIN

MAY 7 
JUN 9

AUG 18

110 APR 7 
90 MAY 13 

100 JUN 12 
   AUG 20 

SEP 17

LA CROSSE RIVER BASIN 

RIVER NEAR WEST SALEM (LAT

200 MAY 9 
300 JUN 13 
260 JUL 21 
300 AUG 20 
400 ' SEP 23

1230

1300

44 51 10

1300 
0945 
1330 
1630 
1200 
1630

1630 
1210

1230 
1320

1450 
1510

1540 
1040

1345 
1435

1555

1730 
1540 
1520 
1135 
1200

43 54 05

1315 
1000 
1755 
1505 
1425

2730 
430

91 58 10)

8400

3300 

LONG 92 14 17)

22.1 
17.1 
9.95 
0.42 
8.28

385 
304

228 
265

583 
312

286 
314

2530 
147

56.8

8

24

18 

18

21 
18

9

17 
19 
24

9

19

18

9
17 
18 
19 
18 
20

18

18
13

17

21
13

18 
21

27

19400 4 
2050 18 
778 18 
504 19 
416

LONG 91 Of 08)

331 17 
306 18 
298 27 
226 26 
205

155

150

180 

330

330 
340

130

220 
195 
200 
210

80

130 
120

155

440 
250 
340 
360 
450 
380

240

405

450 

95

175

70 
90 

150 
225

260 
270 
355



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- 
CHARGl 

DATE TIME (CFS)

05390180

OCT 18 1520 in 
NOV 11 16*0 202 
DEC 16 1*20 261 
JAN 20 1700 239 
FEB 17 1705 106 
MAR 10 1*00 1*2 
APR 9 1855 31* 
APR 10 0820 359

05391000 WISCONSIN

OCT 22 1300 6*5 
NOV 11 1*10 88* 
DEC 10 1210 989 
JAN 20 1*00 1180 
FEB 17 1*15 1210 
MAR 6 1250 1030 
APR 9 1630 207

05393500

OCT 1 1500 3* 
NOV * 1500 *3

FEB 
MAR 
APR 
APR

OCT

NOV 
DEC 
JAN 
FEB 
MAR 
APR

OCT 
NOV 
DEC 
JAN 
JAN 
FEB 
FEB 
MAR

OCT 
NOV 
DEC 
JAN 
FEB 
MAR 
APR 
APR 
APR 
APR

OCT 
NOV 
JAN 
APR

OCT 
NOV 
DEC 
JAN 
FEB

6 
6 
9 

10

1

6
2 
3 
* 
3
1

3 
1 
2 

15 
30 
13 
27 
1*

25 
19 
12 
9 

12 
7 
2

7 
8

25
1 

17 
2

22
19 
9 

13 
12

APR 8 
APR 9

OCT 25
NOV 19 
DEC 9 
JAN 13 
FEB 10 
MAR * 
APR 3 
APR 3 
APR 3

1500 
1100 
1200 
1800

1*00

1*30 
1*30 
1*30 
1100 
1500 
1*30

1100 
1500 
1*25 
1100 
1500 
1*30 
1*00 
1*00

55 
35 

1350 
1*00

150

WATER SPECIFIC 
TEM- CON- 
PERA- DUCTANCE 

E TURE (MICRO- 
(DEG C) MHOS)

WISCOI> 

WISCONSIN RIVER AT

11 90 
2 75 
0 100 
0 100 
0 95 
0 110 
3   

RIVER AT RAINBOW Lt

11 105 
8 75 
1 85 
1 80 
1 65 
1 60 
1 70

.7 16 

.0 *

.8 0 

.7 0
1

1*

156 5 
126 2 
120 0 
152 0 
117 1 
178 1

05395000 WISCONSIN

2600 13 
2*50 7 
2690 1 
3060 0 
3260 0 
2800 0 
2850 0 
2310 0

1500 136 
1030 1*9 
1030 1*3 
1300 110 
1030 192 
1*00 126 
1500 321 
1600 792 
1500 20*0 
1330 2350

09398000

1*00 31*0 
1150 3550 
1250 3700 
1310 *890

1*15 
1610 
15*5 
1305 
1315

28 
*1 
18 
19 
59

1700 3000 
1205 2790

05*00600

12*0 2 
1230 2 
1250 2 
1600 2 
1325 2 
1325 1 
1255 * 
13*5 5 
1635 10

85
115

100 
110 
150

1*5

DATE 

ISIN RIVER BASIN 

' CONOVER (LAT *6

APR 11 
APR 1*

JUL 
AUG

IKE NEAR LAKE 

APR

JUN 
JUL 
AUG 
SEP

APR 
MAY 
JUN 
JUN 
JUL 
AUG 
SEP

APR 
APR

180 MAY 
70 JUN 

130 JUL 
200 AUG 
100 SEP

RIVER AT MERRILL ( Ll

120 APR 
95 APR 

110 MAY 
1*0 JUN 
95 JUL 
90 AUG 

100 SEP 
120

6 2*0 
1 205 
0 320 
0 230

0 200 
1 120 
1 1*0 
3 55 
* 50

WISCONSIN RIVER AT 

7 1*5

1 1*0 
1 120

.* 9 

.5 0 

.8 0 

.7 0 

.3

3

LIITLE PLOVER

.69 5 

.56 3 

.*9 2 

.33 1 

.22 2 

.99 8 

.5* 9 

.3* 10 

.3 10

180 
280 
260 
300

80 

RIVER

3*0 
210 
380 
2*0 
360 
380 
380

APR

MAY 
JUN 
JUN

18

WATER 
TEM- 

DIS- PERA- 
CHARGE TURE 

TIME (CFS) (DEG C)

02 52 LONt. 89 15 57)

1300 381 * 
1607 380 9

1220 100

TOMAHAWK (LAT *5 *9 

17 1200 161

6
10

3

11 
13 
11

16 
18 
3

7

5

9 
8 
*

\T *5

2
10
7

9 
8 
*

10

9 
9

JUL 10 
AUG 13 
SEP 5

ROTHSCHILD (LAT *

MAY 7 
JUN 9 
JUL 10 
AUG 13

APR

JUN 
JUL 
JUL 
AUG 
AUG

NEAR ARNOTT

APR 
APR 
MAY 
MAY 
JUN 
JUL 
AUG 
SEP

2*

23
31 
15 
27

(LAT

3 
30 
21 
27 
25 
23 
15 
8

1300 
1350

1100

1900 
1000 
0930

1130 
1100 
1500

0900

1100

1015 
1030

10 *1

1100 
1500 
1*30

1*30 
1**0 
1*25

1800

1030 
1500

1000 
1030 
0800

* 53 09

12*5 
1320

1355

1*00

710 
712

7**

LONG 89

870 
70 
23

25 
5 
3

756

310

20

58 LONG 89 

*

15 
18

22

58 *7>

5 
.7 11 
.3 17

.2 23 

.1* 21 

.29 22

2 
2 
3 

15

115 18 
83 17

LONG 89 *0 52)

2500 1 
13600 3 
3900 16

2**0 
3020 
2120

2120

*8* 
138

17* 
103 
81

LONG 89

9100 
3320

3030

70

18 
19 
22

12 
16

17 
21 

.2 22

38 05)

15
17

2*

13

1520 12* 26 
1060 25 2* 
10*5 11.* 23 
12*0 3.37

** 28 05 LONG 89 29 20)

19<!9 13.1 9 
1515 *.21 11 
1325 3.95 11 
1859 19.0 18 
09*5 5.1* 11 
1105 *.38 13 
15*5 3.31 1* 
1035 3.78 12

SPECIFIC 
CON 

DUCTANCE 
(MICRO- 
MHOS)

<50 
<50 
80

80 
75

32 51) 

50

70 
80

75

100 
90

90 
130 
150

70 
60

90

180 
130

105

100 
80 

100 
120 
80

50 
200

190 
220 
200

150 
180

120

210

165 
220 
220

380 
2*0

200 
210 
3*0 
200 
250



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

NOV 19 
DEC 9

FEB 10 
MAR 4

OCT 30 
DEC 3 
JAN 14 
FEB 17 
MAR 28 
APR 9

OCT 1 
DEC 4

FEB 18 
MAR 28

OCT 30 
DEC 4

FEB 18 
MAR 28

OCT 29 
DEC 3 
JAN 15 
FEB 17

NOV 12 
DEC 19 
JAN 28 
FEB 26 
MAR 27

OCT 10

OCT 9 
NOV 12 
DEC 23 
JAN 17 
FEB 28 
APR 1

OCT 1

OCT 28 
NOV 20

JAN 29 
MAR 5 
APR 1 
MAY 19 
JUN 2

JAN 7 
FEB 13 
APR 1 
APR 15

OCT 7 
NOV 4 
JAN 7 
JAN 22
JAN 22 
MAR 3

OCT 7 
NOV 5 
DEC 16 
JAN 20 
MAR 4 
APR 2

WATER SPECIFIC WATER SPECIFIC 
TEM- CON- TEM- CON- 

DIS- PERA- DUCTANCE DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- CHARGE TURE (MICRO- 

TIME (CFS) (DEC C) MHOS) DATE TIME (CFS) (DEG C) MHOS) 

WISCONSIN RIVER BASIN   CONTINUED

1117 9.01 6 310 APR 7 1520 13.0 11

1210 7.71 3 320 MAY 21 1210 11.6 9

1140 7.48 2 350 JUL 23 1145 12.7 12

05401050 IENMILE CREEK NEAR NEM30SA (LAT 44 18 08 LONG 89 32 59)

1150 60.7 6 290 APR 9 1215 220 10 
1630 53.0 4 <!80 APR 28 1755 115 8 
1620 29.9 2 215 JUN 3 0955 119 9 
1650 38.3 4    JUL 9 1735 117 15

05401100 FOURTEEN MILE CREEK NEAR NEW ROME (LAT 44 12 15 LONG 89 48 29) 

1625 57.6 17 320 APR 29 1505 85.4 12

1335 55.7 2 280 SEP 30 1045 21.0 14 
05401535 BIG ROCHE A CRI CREEK NEAR ADAMS (LA7 44 05 52 LONG 89 46 30)

1520 51.4 4 235 JUN 3 1350 62.1 10

1600 98.3 3 220 SEP 30 0930 44.3 8

1335 57.1 3 130 JUN 2 1505 60.4 14 
1355 33.9 0 130 JUL 9 1205 130 17

05403500 LEMONWEIR RIVER AT NEW LISBON (LAT 43 52 47 LONG 90 09 40)

1135 320 3 125 JUN 18 1450 271 18 
1415 208 0 155 JUL 1 1220 2900 19 
1225 409      JUL 16 1500 384 24

1445 2110 1 135 5EP 25 1525 96.0 13

05404000 WISCONSIN RIVER NEAR WISCONSIN DELLS (LAT 43 36 22 LONG 89 45 25)

05405000 BARABOO RIVER NEAR BARABOO (LAT 43 28 51 LONG 89 38 09)

1300 194 0 460 JUL 14 1430 208 23

   491 1 290

1105 27.2 13 540 JUN 24 1515 26.6

1050 25.0 4 530 JUL 15 1425 37. 18

1425 25.2      AUG 7 1015 31. 9 27 
1200 40.0 3 500 AUG 7 1025 32. 27 
1550 30.0 7 600 AUG 15 1455 30. 19 
0855 27.0 9 505 AUG 27 1445 27. 18 
0905 26.4 10 535 SEP 22 1640 23. 15.5

05407000 WISCONSIN RIVER AT MUSCODA (LAT 43 11 56 LONG 90 26 26)

1630 6500      JUL 3 1530 44044 22 
1355 11100 0 220 AUG 22 1435 4380 26

1510 21000 11    

05408000 KICKAPOO RIVER AT LA FAROE (LAT 43 34 27 LONG 90 38 35)

1540 37.3 11.5 420 APR 17 1055 223 9 
1215 223 6 440 MAY 14 1045 225 15 
1235 112 0 400 JUN 11 1640 36.2 19

1215 238 0 440 SEP 29 1100 88.7 12 

05408500 KNAPP CREEK NEAR BLOOMINGDALE (LAT 43 40 05 LONG 90 46 53)

1805 2.33 12 312 APR 4 1715 85.1 4 
1040 2.21 6 335 MAY 14 1315 2.86 18 
1525 1.98 0 320 JUN 17 1625 2.38 21 
1340 2.48 0 320 JUL 22 1430 1.68 23

1135 7.60 1

320

<50 
310 
310 
300

330 
290 
300

315

325

230

240

80
75

125 
80 

120

I

180

340

190

520 
520

530 
600 
540

195 
160 
200

420 
460

480 
425

165 
320 
320
340



ANALYSES OF SAKPLES COLLECTED AT KISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTNACE (MICROMHOS AT 25°C), MATER YEAR OCTOBER 1968 TO SEPTEMBER

DATE

OCT 30 
DEC 10 
JAN 8 
FEB 17 
MAR 25

OCT 29 
DEC 9 
DEC 9 
JAN 8

OCT 25 
NOV 5

DEC 18 
JAN 16 
FEB 26

NOV 5 
NOV 26 
DEC 5 
DEC 19 
JAN 8

FEB 4 
FEB 26

OCT 28 
DEC 5 
DEC 6 
JAN 14 
FEB 25 
APR 3

OCT 2* 
DEC 3 
JAN 14 
FEB 26 
APR 1

OCT 2* 
DEC 4 
JAN 13 
FEB 19 
MAR 20

OCT 25 
DEC 4 
JAN 14 
FEB 19 
APR 1

NOV 1 
DEC 23 
JAN 28 
FEB 24 
APR 3 
APR 21

NOV 1 
DEC 23 
JAN 28 
FEB 24

MATER SPECIFIC WATER SPECIFIC 
TEM- CON- TEM- CON- 

DIS- PERA- DUCTANCE DIS- PERA- DUCTANCE 
CHARGE TURE (MICRO- CHARGE TURE IMICRO- 

TIME ICFS) IDEG C) MHOS) DATE TIME (CFS) (DEC C) MHOS)

MISCONSIN RIVER BASIN   CONTINUED 

05410000 KICKAPOO RIVER AT GAYS MILLS 143 19 10 LONG 90 51 08) 

0845 290 6 490 MAR 26 1015 1460      

1250 251   285 JUN 2 1535 304 
1555 283 0 460 JUL 11 0850 368 
1715 1400 3 270 AUG 12 1350 274

05410500 KICKAPOO RIVER AT STEUBEN (LAT 43 11 27 LONG 90 52 28)

1530 352 7 500 MAR 25 1340 1290 
1530 283 0 470 APR 29 1350 548 
1645 305 0    JUN 2 1315 369

GRANT RIVER BASIN 

05413500 GRANT RIVER AT BURTON ILAT 42 43 13 LONG 90 49 09) 

1245 73.6 7 600 MAR 26 1655 214

1600 65.0 0 580 JUN 27 1445 932 
1120 73.5 0 580 SEP 24 1300 86.5 
1120 124 0 530

PLATTE RIVER BASIN

0940 47.8      APR 24 1220 112 
1415 52.2 4 520 MAY 27 1450 79 
1015 44.7 1    JUN 5 1120 76.6

1430 53.8      JUN 12 1655 469

1445 81.6 3 530 

GALENA RIVER BASIN 

05415000 GALENA RIVER AT BUNCOMBE (LAT 42 30 49 LONG 92 22 40) 

1420 47.8 8 870 JUN 3 0955 43.5

1535 56.0 0 880 JUN 27 0850 1720 
1705 36.0 0 800 JUN 27 0905 1540 
1330 161 2 560 JUN 30 1915 637 
1550 60.6      JUL 22 1345 91.5

ROCK RIVER BASIN 

05423000 MEST BRANCH ROCK RIVER NEAR MAUPUN ILAT 43 40 04 LONG 88 3

1410 2.86 9 680 APR 25 1200 33.5 
1415 2.27 9 750 JUN 6 1445 10.6

1655 6.43 0 670 AUG 21 1310 3.10 
1230 33.7 2 725 SEP 22 1355 2.34

05423500 SOUTH BRANCH ROCK RIVER AT MAUPUN ILAT 43 38 31 LONG 88 43

1045 2.31 2 800 APR 25 1035 44.8

1010 3.61 0 900 AUG 21 1055 4.94 
1355 242 1 360

05424000 EAST BRANCH ROCK RIVER NEAR MAYVILLE (LAT 43 31 48 LONG 88

1530 37.1 0 850 JUN 6 1020 78.4 
1410 17.3      JUL 16 1145 54.1 
1255 26.8 0 950 AUG 7 1040 86.0 
1630 212 1 560 SEP 22 1145 7.66

05425500 ROCK RIVER AT MATERTOMN (LAT 43 11 17 LONG 88 43 33)

1220 462 0 630 JUN 10 1200 665 
1205 572 0 750 JUL 11 1410 1200 
1350 194 1 700 AUG 22 1040 98.3

1755 1130 13 600 

05426000 CRAWFISH RIVER AT MILFORD ILAT 43 06 00 LONG 88 50 58)

1000 223 0 600 JUN 10 1350 287 
1015 293 0 650 JUL 11 1100 1100 
1055 128 0 800 AUG 22 1300 81.2

15 
19 
21

3 
12 
15

21 

5

14 

14

13 
20 
14

~

12

21 
25 
26

9 08)

14 
16

24 
20

13)

14

19

33 58)

13 
16 
26 
24 
18

19 
24 
23

22 
23 
24 
22

480 
480 
455

275 
460 
480

460

540 
580

520

550

600 

810

500 
825 
770

690 
750

700 
750

800

750

660 
700 
650 
650 
900

670 
570 
700

660 
575 
630 
610



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTNACE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE TIME

DIS
CHARGE
(CFS)

HATER SPECIFIC 
TEM- CON- 
PERA- DUCTANCE
TURE

(DEC C)
(MICRO-
MHOS) DATE TIME

WATER SPECIFIC 
TEM- CON- 

DIS- PERA- DUCTANCE
CHARGE TU
tCFS) (DEC

RE
C)

(MICRO-
MHOS)

ROCK RIVER BASIN  CONTINUED

OCT 
OCT 
OCT 
OCT
NOV
NOV
DEC
JAN
FEB

OCT
NOV

OCT 
OCT 
I EC
JAN
MAR
APR

OCT
NOV
NOV
DEC
JAN
FEB 
MAR
MAR

9 
16 
22 
28
13
20
5

10
20

4
5

0542900 YAHARA RIVER NEAR MC FARLAND (LAT 43

1435 
1155 
1505
1205
1410
1515
1240
1240

1430
1315

62.1 
97.3 

103
76.8
81.7
80.1

102
200

05430500

995
796

IB 
13 
B
6
3
1
0
2

ROCK

14
9
1

05431500 TURTLE-

25
12
30
3
2

24
5

20
4

14

5
27

1450 
1415
1240
1050
1510

0940
1045
1055
0930
1135
1445 
1630
1415

05433000

OCT
DEC
JAN
FEE
APR
MAY

23
3
9

24
17
2

1005
1125
1220
1220
1000
1320

77.8 
82.6

118
195
2B3

89.
BO.
85.
BO.
66.
91. 
579
227

EAST BRANCH

101
94.7
87.0

12B
204
151

9
0
0
2
5

8
6
1
2
0
0

4

440 
420 
420
435
430
420
360
4BO

n« T 3 
JUN 2 
JUL 1 
JUL 2
JUL 17
AUG 5
AUG 15
SEP 8
SEP 19

00 32 LONG 89 IB IB) 

   289
1010

1500 
0955
1400
1545
1215
1120
0940

RIVER AT AFTON tLAT 42 36 33 LONG 89

610
640 
650
750 
665

CREEK NEAR

610 
560
550
460
450

670
  
620
630
670
630

605

PECATONICA RIVER

9
3
0
1

12
14

535
500
370
500
540
520

05434500 PECATONICA RIVER AT

OCT
DEC 
JAN
FEB

MAY
JUN

OCT

FEB
MAR
MAY
JUN

24
4
9 

24

2
4

25

25
25
6
6

1320
1650
1515 
1650

1045
1545

1110

1100
1155
1125
1210

420
368
250 
620

680
496

05436500

266

347
582
306
325

9
2
0 
0
2

13
14

610
570
570 
480 
540

600
570

SUGAR RIVER NEAR

9

0
1
4
19
19

500

510 
495
460
510
500

APR 2
MAY 6 
JUL IB
AUG 22 
SEP 30

CLINTON tLAT 42

MAY 7 
JUN 6 
JUL 8
AUG 19
SEP 11

1230
1345 
1255
1420 
1400

35 47 LONG

1120 
1605 
1410
1125
1400

J.OI

336
318
212
168
147
149
3B.B

04 14)

3737
2207 
3970
654
577

BB 51 50)

BO. 4 
128 
160
59.8
65.6

4
16

23 
22
26
27
23
22
IB

3
18 
25
24 
16

IB 
21 
18
24
19

00
40

50 
30
10
 
60
00
00

4BO
575 
550
630 
680

640 
600 
570
650
600

APR 30
JUN 3
JUN 12
JUN 26
JUN 27

JUL 21
AUG 21

1620
1550
2105
2300
0710

1640
1420

NEAR BLANCHARDVILLE tLAT 42

JUN 4
JUN 13
JUN 27
JUL 1
JUL 21
AUG 19

MARTINTOWN (LAT

JUN 27
JUN 30
JUL 1 
JUL 1 
JUL 1
JUL 2 
JUL 3
AUG 19

BRODHEAD (LAT 42

JUN 13 
JUN 27
JUN 30 
JUL 2
JUL IB
AUG 22
SEP 30

1210
0940
1150
1410
1225
1540

166 12
110
930

2469
2740

264
141

47 10 LONG

127
354

1800
48T
1B6
124

13
18
22
 

23
22

89 51

12
16
 
18
20
23

640
650
490
  _
  

650
560

40)

520
360
  
480
575
  

42 30 34 LONG B9 47 58)

1805
1B20

1740 
2140
1040 
1545
1145

36 42 LONG

1100 
1505
1415 
1625
1710
1210
1625

2330
9925

14600 
14200
12800 
B4B4
581

89 23 52)

432 
10BO
2940 
1720
592
231
236

21
 

 

24
24

20

23
24
23
17

250
  

__

__
540

530

340
450
540
520

ILLINOIS RIVER BASIN

OCT
JAN 
MAR
APR

29
27 
2B
18

1175
1310 
1105
1515

05543830

7.07
125 
170
391

FOX RIVER AT WAUKESHA (LAT 43 00 17 LONG 6

10
0 
4
8

860
850

1125
710

JUN 23

AUG 25
SEP 19

1100

1300
1055

8 14 37)

5B.2

33.0
17.5

15

22
17.5

725

BBO
940



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT 
APR

OCT

OCT 
MAR

MAR 
MAR

APR 
APR

APR 

JUL

OCT 
OCT 
NOV

APR 
JUN

OCT

APR 
APR 
APR 
APR 
APR 
APR 
MAY 
MAY

OCT 
MAY

MAR

JUN 
JUN 
JUN

NOV 
FEB 
MAR 
MAR 
MAR

NOV 
FEB 
MAR

3 
11

9

23 
12

21 
24

5
6

4 

22

1 
31 
4

7 
27

22

5 
7 
8 
9 

24 
28 
2 
2

25 
21

28

26 
29 
29

13 
11 
19 
19 
19

13 
11 
19

DIS 
CHARGE

05335380

CON- 
CEN- 
TRA- 
TION

BASHAW 1

0820   4 
1245 58 16

05359500 SOUTH FORK F 

0945 822 8

1550 
1515

0300 
1030

1030 
1430

1215 

0840

1415 
1400 
1425

1020 
1315

1430

05368000 HA1

450 62 
212 2

1160 
1280

2340 
2820

784 
408

615
440

144 50

05387100 NORTH FORK 

25 140

05393500 SPIRIT

36 2
54 20 
40 43

770 8 
902 20

05399500 BIG EAU PL 

28.3 2

1720 3500 
1615 3500 
1650 3000 
0800 2710 
1430 70 
1615 424 
0750 1570 
1200 2060

05400650

1130 9.01 
1240 11.6

05401050 

1145 142 

05404200

1235 50 
0900 920 
1230 1150

05409830 NORTH

1500 0.74 
0945 .63 
1300 .91 
1445 1.10 
1600 3.62

05409860 SOUTH

1515 1.1 
1045 .92 
1335 1.43

218 
29 
22 
24 
8 

12 
180 
90

14 
0

SUSPENDED 
SEDIMENT 
DISCHARGE

ST. CROI 

JROOK NEAR SHEL

T 
0 
3

CHIPPEWA 

AMBEAU RIVER N

18 
154

RIVER AT WHEE

75
1

2460 
1410

3890 
3350

BLACK

DAT 

X RIVER BAS 

L LAKE (LAT

APR 
MAY

RIVER BASI 

EAR PHILLIP 

MAY

LER (LAT 45

APR 
MAY

APR 
APR 
JUN 
JUL 
JUL

RIVER BASIN

DIS- 
CHARG 

E TIME (CFS)

IN 

45 47 02 LONG 97 0

14 1545 25 
19 1050 7.

N 

S (LAT 45 42 08 LON 

21 1645 768

02 52 LONG 91 54 3

7 1415 2470 
6 2020 320

SIN

8
10 
27 
4 

17

19 AUG 18 

BAD AXE RIVER BASIN 

BAD AXE RIVER NEAR GENOA (LAT 

9 

WISCONSIN RIVER BASIN

T 
3 
5

17 
49

EINE RIVER NEAR

T 
425 
2060 
274 
178 
176 

2 
14 

763 
501

T 
0

JUN 27

JUL 9 
AUG 8

STRATFORD (LAT

MAY 2 
MAY 6 
MAY 17

JUN 
JUN 
JUN 
JUN 
AUG

JUL 
AUG

23

27
7

23
15

1500 
1500 
1400 
1000 
1400

1330 

43 33 10

1445

1030 
1040

1650 
1545 
0920

0750

0745 
0810

1155 
1420

198 76 APR 9    

NARROWS CREEK AT LOGANVILLE (LAT 43 26 32 LONG

323 44 JUN 29 1530 
377 936 JUL 18 0900 
958 2970

FORK NEDERLO CREEK NEAR GAYS MILLS ILAT 43 21 47

24 T APR 4 1200 
6 T MAY 21 1030 

18 T MAY 21 1200 
13 T JUN 26 0815 
95 1 JUN 26 0845

FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36

27 T APR 4 1230 
6 T MAY 21 1110 

43 T JUN 27

1700 
1090 
1580 
1350 
453

13 

LONG

851

147 
115

2140 
1300 
296

799

8460 
208

12.
20.

9 48 

195 

90 02

330 
25

LONG 

2.

76 
29

LONG

2. 
1. 
9.

CON- 
CEN- 
TRA- 

E TION 
(MG/L)

7 51)

10 
69 27

G 90 36 58) 

6

9)

223
18

30 25)

320 
229 

4020 
6785 
187

3 

91 08 58)

26

6 
8

58 
26 
48

50

89 
24

7 2 
8 7

38) 

199 

06)

376 
253

90 54 34)

20 82
73 27 
84 30 

12600 
7210

90 54 31)

65 183 
08 29 
2 1710

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

1
1

12

1487 
16

1470 
674 

17150 
24730 

229

T

51 
60

2 
2

335
1 
8 

1 5

1 8 
9 6

2033 
13

T 
T

105

335 
17

T 
T 
T 

2586 
565

1 
T 

42



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

FEB 
MAR
MAR
APR
APR
MAY

NOV
MAR
MAR
MAR
APR
APR
JUN

29 
11 
19
19
4
4

21

29
19
19
19
4
4

25

TIME

1220
1140 
1230
1510
1120
1300
1015

1130
1200
1520
1630
1100
1320
0800

DIS 
CHARGE 
(CFS)

CON- 
CEN- SUSPENDED 
TRA- SEDIMENT 
TION DISCHARGE 
IMG/L) (TONS/DAY) DATE TIME

WISCONSIN RIVER BASIN   CONTINUED

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 43

1. 
1.
2.
4.
4.
1.

3.
5.

17.
19.
22.
16.
70

6 
25
90
35
11
95

2
52
6
6
8
7

OCT
JUN

24
6

1420
1500

2.86
12

05423500

OCT

APR
T

24

4
LESS

1600

1110
THAN

3.

05433500

80
0.5 TON.

03

6 T 
9 T

49 T
256 3
167 2
32 T

28 T
22 T

323 15
355 19
875 54
416 18

2170 410

236 2
66 2

SOUTH BRANCH ROCK

151 1

JUN 
JUN
JUN
JUN
AUG
AUG

JUN
JUN
JUN
JUN
JUN
JUN
AUG

ROCK RIVER BASIN

JUL
AUG

26 
26
27
27
7
7

25
25
25
25
25
21
7

16
21

RIVER AT WAUPUN [LAT 43

YELLOMSTONE RIVER NEAR BLANCHARDVILLE

1705 366

[LAT

21 30

0830 
0850
  
  
0630
...

0830
0830
0930
1700
1640
  

0835

1430
1300

38 31

42 46

DIS 
CHARGE 
(CFS)

LONG 90 53

156 
81.6
15.2
39
2.26

15.2

6.20
53
30
31
29
41
4.3

4 LOpG 88 

17
3

CON- 
CEN- 
TRA- 

TION 
(MG/L)

49)

6360 
4580
2870
2000

21
1110

143
1050
BBS

1170
1750
5160

49

39 08) 

59
3B

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

T 
2679 
1009
118
211

T
46

2
150
72
98

137
571

1

3
T

LONG 88 43 13)

55 LONG 89 59 50)
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Allentown, Ohio, Ottawa River at................ 95-96
Alton, 111., Mississippi River at............... 307
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partial-record stations........... 206-207,308-321
Anoka, Minn., Mississippi River near............ 262
Arsenic......................................... 12
Ashtabula River at Ashtabula, Ohio.............. 182-186
Au Sable River at Grayling, Mich................ 71

South Branch, near Luzerne, Mich.............. 72
Auglaize River at Cloverdale, Ohio.............. 97-101

near Defiance, Ohio........................... 107-111
near Fort Jennings, Ohio...................... 94-95

B

Baldwinsville, N.Y., Seneca River at............
Bancroft, Wis., Tenmile Creek ditch 5 near......
Baptism River near Beaver Bay, Minn.............
Barium..........................................
Beaver Creek near Finley, N. Dak................
Beaver River at Moshier Falls, N.Y..............
Bessemer, Mich., Black River near...............
Bicarbonate, carbonate and hydroxide............
Big Coulee near Churches Ferry, N. Dak..........
Big Stone City, S. Dak., Whetstone River near... 
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near Fargo, Mich..............................
near Garnet, Mich.............................
West Branch, near Elyria, Ohio. ...............

Black River basin....................... 354-356
Blanchard River near Findlay, Ohio..............
Boardman River near Mayfield, Mich..............
Boron...........................................
Brasher Iron Works, N.Y., Deer Riv 
Bromide...........................
Buffalo creek at Gardenville, N.Y. 
Byron, Mich., Shiawassee River at.

189
275
206

245-246 
190 

28

188
158-160 

191
191-192 
160-163 
154-155

28
81

Cadmium......................................... 12-13

Page

Des Moines River, near Saylorville, Iowa........ 289-291
Des Moines River basin.......... 289-297,319-321,326-327
Detroit Lakes, Minn., Floyd Lake Outlet near.... 229
Dissolved oxygen................................ 17
Dissolved solids............................... 12,14-15

22-23 
190 
249 

81-82 
304 
303 

61-63

Division of work. 
Donnattsburg, N.Y., Independe 
Drayton, N. Dak., Red River o 
Drayton Plains, Mich., Clinto

River at.......
he North at.....

East Branch Black River at Grafto 
East Jordan, Mich., Jordan River 
Eaton Rapids, Mich., Grand River 
Elba,

Ohio........ 154-155
ar........... 69
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2-273
Ely, Minn., Kawishiwi River near................ 260-261
Elyria, Ohio, Black River at.................... 158-160
Black River below............................. 160-163
West Branch Black River near.................. 156-157

Escanaba River, Middle Branch, near
Ishpeming, Mich. 

Evansport, Ohio, Tiffin River at 
Evart, Mich., Muskegon River at. 
Expression of results...........

30 
86-89

Fargo, Mich., Black River near.................. 81
Fargo, S. Dak., Red River of the North at....... 234-236
Fence, Wis., Popple River near.................. 37-39
Findlay, Ohio, Blanchard River near............. 102-106
Finley, N. Dak., Beaver Creek near.............. 245-246
Floyd Lake Outlet near Detroit Lakes, Minn...... 229
Fluoride........................................ 10-11
Ford River near Hyde, Mich...................... 32-33
Fort Jennings, Ohio, Auglaize River near........ 94-95
Foster City, Mich., Sturgeon River near......... 40
Fox River, at Wayland, Mo....................... 297-298
Frankenmuth, Mich., Cass River at............... 79-80
Fraser, Mich., Clinton River near............... 82

near....I'................................ 66-67
elow....... ...... 143-147

	278

Gardenville, N.Y., Buffalo Creek at. 
Garnet, Mich., Black River near..... 
Gays Mills, iris., Nederlo Creek near

Calcium......................................... 9 Genesee River at Rochester, N.Y..............
Cannon River basin.......................... 317,341-342 I Grafton, Ohio, East Branch Black River at....
Canton, Mo., Mississippi River at............... 298-300 I Grand Forks, N. Dak., Red River of the North
Cass River at Frankenmuth, Mich................. 79-80 i at.....................................
Chemical oxygen demand.......................... 17 \ Grand River, at Lansing, Mich................
Chemical quality................................ 4 at Painesville, Ohio.......................
Chloride........................................ 10 near Eaton Rapids, Mich....................

276-277
189

154-155

Chromium........................................ 13
Churches Ferry, N. Dak., Big Coulee near........ 239
Churchville, N.Y., Black Creek at............... 188
Cleveland, Ohio, Cuyahoga River in...... 170-171,171-175
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